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State Board of Agriculture, 
Office of Secretary, 

Brownville, Neb., January 31, 1895. 
Mis Excellency^ Silas A, Ilolcomh^ Governor of Nebraska: 

Sir — In compliance with the law in this case made and provided 
I hereby transmit the annual report of the Nebraska State Board of 
Agriculture for the year 1894. 

Very respectfully, 

ROBERT W. FURNAS, Secretary, 



PROCEEDINGS. 



SEMI-ANNUAL MEETING 1894. 



Lincoln, Neb., September 13, 1894. 

In compliance with section 1 By-Laws of this Board, the semi- 
annual meeting of the Nebraska State Board of As^riculture con- 
vened in the club room of Hotel Lincoln the day and date above 
named. 

President Henry, by reason of illness not beings present, at his 
request First Vice President J. B. Dinsmore presiaed; Robt. W. 
Furnas Secretary. 

On roll call there were found present: R. W. Furnas, E, A. 
Barnes, J. B. Dinsmore, M. Dunham, R. H. Henry, A. Humphrey, 
J. C. Warner, E. A. Stuart, J. Holcomb, W. H. Barger, J. D. 
Ream, L. A. Kent, J. D. Macfarland, Ed. Mclntyre, S. M. Barker, 
W. R. Bowen, L A. Becher, M. L Hayward, E. L Vance, M. 
Doolittle. 

All those not present were by vote excused. 

There were no presidents nor delegates from county societies 
present. 

On motion Robt. W. Furnas was elected as delegate to both the 
** Western District Fair Association" and ''Inter-National Associ- 
ation of Fairs and Expositions." 

Jno. B. Dinsmore was elected delegate to the "American Short 
Horn Breeders' Association." 

In each instance the actual expenses of these delegates to be paid 
by this Board. 

The following communication was read, and investigation ordered 
made by the superintendent of the class in which complaint is made: 

Lincoln, Neb., September 13, 1894. 
Robt. W. Furnas, Esq., Secretary, 

Deab Sir — I wish to call your attention to the following rule : 

ANIMALS. 

7. No animal will be allowed to run at large on the grounds. 
Every article or animal upon the grounds shall, during the fair, 
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be under the control of the Board, and while every possible pre- 
caution will be taken for the safe-keeping of the same, the Board 
will in no case be responsible for any loss or damage that may 
occur. 

In connection with this I also wish to call your attention to the 
shameful handling of the cakes entered at the fair. It is generally 
supposed that articles are entered for two reasons: for exhibition 
first, and, incidentally, for premiums. But the idea of the persons 
in charge seems to have been that these cakes were entered to 
be eaten. I understood that this has happened before, though 
pleased to say not in the last two preceding fairs. 

This you will see is a matter of some importance, and is not 
likely to be permitted by the same exhibitor more than once, as a 
"burnt child avoids the fire." 

It seems to me that you should investigate this matter and find 
who is to blame. 

And you certainly owe the ladies who have their property so 
shamefully misappropriated by a committee or superintendent, all 
of whom are, or were supposed to be, ladies, an apology. 

Yours truly, 

F. A. FiSK, 

1419 G St., City. 

The secretary reported that in compliance with the order of the 
State Board at the winter meeting, 1894, and action of the honrd 
of managers under the same, that he had in his possession three 
bids for relocating the state fair for the five years commencing 
1895: Omaha, Lincoln, and Grand Island. 

Mr. Macfarland off ere I the following resolution: 

Resolved, That the bids now received be retained by the secretary un- 
opened until the first Tuesday in January, 1895, and then referred by the 
secretary to a committee consisting of five members of this board, to be 
appointed by the j resident, who shaU open said bids, examine the same, 
visit the grounds offered by the various bidders, and report on said bids 
at the next annual meeting of this Board. 

Mr. Hay ward offered as a substitute for the Macfarland resolu- 
tion the following, which was adopted: 

Resolvedly That all bids for relocating the state fair for five years from 
January, 1895, be returned to the makers, and that new bids for such loca- 
tion be by the secretary received up to January 1, 1895, and that such bids 
then be opened by a committee of seven, to be appointed by the president, 
two of whom shall be the president and secretary of the Board. Such 
committee to examine grounds and bids and prepare such contracts as 
may be necessary. 
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ANNUAL MEETING. 



Lincoln, Neb., January 15, 1895. 

Pursuant to call, and in compliance with law in this made and 
provided, the Nebraska State Board of Agriculture convened in 
tJhapel Hall, University of Nebraska, Lincoln, the capital of the 
state, on the third Tuesday in January, 1895, at 4 o'clock p.m. 

President R. H. Henry presiding, Robt. W. Furnas secretary. 

On roll call the following members responded "present." On 
account of sickness J. B. McDowell was excused. A. V. S. Saun- 
ders having removed from the state, his place was declared vacant: 

R. W. Furnas, E. A. Barnes, J. B. Dinsmore, M. Dunham, R. 
H. Henry, A. Humphrey, J. C. Warner, E. A. Stuart, J. Holcomb, 
F. H. Briggs, E. M. Searle, Uriah Bruner, W. H. Barger, J. D. 
Ream, L A. Kent, J. D. Macfarland, Ed. Mclntyre, S. M. Bar- 
ker, W. R. Bowen, J. M. Lee, L. A. Becher, M. L. Hayward, P. 
H. Barry, E. L. Vance, M. Doolittle, S. C. Bassett, L. Morse. 

Chancellor James H. Canfield, of the University of Nebraska, 
then extended welcome to the Board. 

Responded to by President R. H. Henry. 

On roll call of counties, presidents and delegates from the fol- 
lowing counties were found present : 

County. Name. Office. Postoffioe. 

Adams A. P. Shattnck Vice President. . .Prosser. 

Antelope N. B. Haffman 

Arthur. 

Banner W. J. Shumway Delegate Harrisburg. 

Blaine ♦ 

Boone W. A. Pointer President Albion. 

Box Butte P. R Zobel " ........ Hemingford. 

Boyd T. V. Braithwait , 

Brown W. J. Stockwell President Long Pine. 

Buffalo G. W. Whittaker . . . . " Kearney. 

Burt J. R. Sutherland .... Delegate Tekamah. 

Butler T. B. Myers.. President David City. 

Cass F. M. Rickey " Plattsmouth. 

Cedar Geo. I. Parker Delegate Hartington. 

Chase James Burke President Imperial. 

Cherry « . . 

Cheyenne John Daugherty President Sidney. 

Clay B. W. Campbell " Clay Center. 

Colfax Thos. Bryant Delegate 

Cuming C. Rupp President West Point. 

Custer J. D. Ream " Broken Bow. 
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County. Name. Office. Postoffice. 



Dakota. 

Dawes Charles Mann President Chadron. 

Dawson E. D. Johnson Delegate Liexington. 

Deuel G. E. Thompson " Big Springs. 

Dixon J. D. Harris " Ponca. 

Dodge J. R. Cantlan President Webster. 

Douglas Joseph A. Connor. . . Delegate 

Dundy L. Morse President Benkleman. 

Fillmore F. H. Briggs •» Geneva. 

Franklin J. S. Schemmerman . " 

Frontier..... F. M- Rathbun " Cambridge, 

Furnas O. W. Clark " Beaver City. 

Gage C. G. Dorsey " Beatrice. 

Garfield 

Gosper , George C. Junkin . . . President Smithfield. 

Grant 

Greeley C. H. Morsch President Greeley. 

Hall W. W. Harrison *' Alda. 

Hamilton T. A. MacKay '* Aurora. 

Harlan C. H. Rose " Stanford. 

Hayes. M. J. Abbott Delegate Hayes Center. 

Hitchcock J. W. Wray President Culbertson. 

Holt W. W. Bethea Delegate O'Neill. 

Hooker 

Howard 

Jefferson J. W. Herron President Fairbury. 

Johnson W. G. Swan " Tecumseh. 

Kearney G. A. Strand Delegate Minden. 

Keith W. J. Evans President Ogalalla. 

Keya Paha 

Kimball 

Knox W. C. Caley President Creighton. 

Lancaster A. L. Sullivan " Lincoln. 

Lincoln B. L Hinman ** North Platte. 

Logan 

Loup 

Madison V. Crue Delegate Madison. 

Mcpherson 

Merrick R. M. Wolcott President Archer. 

Nance Herman Lewis " « FuUerton. 

Nemaha Thos. J. Crummell . . " Auburn. 

Nuckolls D. W. Montgopiery.. •* Oak. 

Otoe F. E. Brown Delegate Syracuse. 

Pawnee C. H. Barnard President Table Rock, 

Perkins J. S. Way " Madrid. 

Phelps C.C. Gibbon *♦ Bertrand. 

Pierce W. E. Bishop " Pierce. 

Platte L. North " Columbus. 

Polk L. K McGraw •* Osceola. 

Red Willow Wm, S. Fitch '* McCook. 

Richardson George A. Slay ton . . Delegate Salem. 

Rock F. M. Morgan President Bassett. 

Saline John N. VanDuyn.. '* Wilber. 

Sarpy John Ward " Springfield, 

Saunders Sam'l Wooley " Weston. 

Scott's Bluff W. E. Ingraham Delegate Gering. 
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CouNTT. Name. Offioe. Postoffiob. 

Seward M. F. Slonecker President Seward* 

Sheridan I. H. Crowder '* Gordon. 

Sherman W. R. Miller Delegate Loup City. 

Sioux H. S. Woodruff President Adelia. 

Stanton Chas. H Chace " Stanton. 

Thayer W. H. Dow " Alexandria. 

Thomas 

Thurston 

Valley 

Washington A. C. Jones President Blair. 

Wayne W. O. Gamble Delegate Wayne. 

Webster B. L. Alyea President Red Cloud. 

Wheeler 

York F. E. Bennett Delegate York. 

Tbe president appointed as committee on credentials: J. B. Dins- 
more, of Clay county, F. E. Brown, of Otoe, and J. R. Cantlan, 
of Dodge. 

The committee in due time submitted the following report, which 
was adopted: 

REPORT OF COMMITTEE ON CREDENTIALS. 

DIXON oouNrr. 

J. D, Harris, the duly accredited delegate from said county, 
pledges himself that he will make and file with the secretary of the 
otate Board a formal report from the Agricultural Society of Dixon 
County, and your committee therefore recommend that J. D. Har- 
ris be entitled to a seat on this floor as representing Dixon county. 

HrroHcooK oountt. 

Your committee recommend in this case that J. W, Wray, presi- 
dent of the Hitchcock County Agricultural Society, be entitled to a 
seat on this floor as representing said county. Your committee 
further report that no reports from said association have been filed 
for the years 1893-4, as appears by the record, and that said Wray 
be requested to at once file with the secretary of the State Board 
of Agriculture a sufficient report on the regular blank forms for 
such purpose provided. 

SAUNE OOUNTT. 

Your committee recommends that John N, Van Dyn, president 
of the agricultural society of said county, be entitled to a seat on 
this floor as the proper representative of said association. 
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DOUGLAS COUNTY. 

Your committee recommend that Joseph A. Connor, delegate 
from the agricultural society of said county, be entitled to a seat 
on this floor as representing said association. 

KEAENEY COUNTY. 

Your committee find that G. A. Strand is a duly accredited dele- 
gate and is entitled to a seat on this floor as representing the agri- 
cultural association of said county. 

RECOMMENDATIONS. 

Your committee find upon examination of the reports of the var- 
ious agricultural societies that a large number of them are very in- 
complete and do not conform to the law in such case made and 
provided, in that they are deficient in data required to be mentioned, 
and that in many of them no (lata at all is given, and some of them 
do not even give the names of the oflicers. 

We therefore recommend that in the future those oflScers upon 
whom it is incumbent to make said reports exercise more care in 
the making of the same and furnish all the data required, so far as 
the same is possible, for without these requirements being met it 
becomes an impossibility for the secretary of the State Board of 
Agriculture to make such a compilation of the agricultural statistics 
of the state as will fully and truthfully state the facts. 

And we further recommend that where such reports are sent to 
the secretary of the State Board of Agriculture, and do not contain 
the names of the officers of the association transmitting the same, 
that they be not filed. 

J. B. DiNSMORE, 

F. E. Brown, 

J. N. Cantlan. 

The president made no formal report, stating that the report of 
the secretary would embrace all that the law contemplated in way 
of an annual report. 

treasurer's report. 
Treasurer Mclntyre submitted his annual report. 
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ANNUAL REPORT OF EDMUND MoINTYRE. 

TBEASCJREB NEBRASKA STATE BOARD OF AGRICULTURE, FOR YEAR ENDING 

JANUARY 15, 1895. 
1894. 

Jan. 18th,— To balance in treasury $ 2970 58 

" '• " advertising in premium list 307 00 

" " " annual appropriation (state) 2000 00 

" " " John L. Carson, premium on state warrant 20 00 

" " *' amphitheatre receipts 1590 00 

»* « •* booth department receipts 2026 50 

" •' *' camping receipts 60 00 

« 4» u drayage *• 57 00 

" " " forage " a36 30 

" " *' general admission receipts 7977 £0 

" " •* hack department " 75 00 

'* *' " quarter stretch " 200 00 

" " " railroad coupons by B. & M 3785 00 

" " " •* '» "C, R. I., &P 494 00 

" " " *' " " F., E,&M.V. 690 50 

" •* " " " « Mo. Pacific 473 25 

*' " Union Pacific 74100 

** '* " speed dept. receipts 2572 50 

" " " stall " " 841 05 

" " " score card " 60 00 

" " '* speed dept. penalties 147 05 

" " " J. D, Macfarland, oats sold 16 30 

" " *' American Shropshire Association, specials 50 00 

** " •* Breeders' Association, printing 7 50 

" ** " American Hereford Association, specials 83 00 

" O. C. Holmes, refund, labor 1 25 

.* « u j^ ^^ Furnas, unclaimed funds 1 90 

" " " R W. Furnas, error in warrant No. 952 5 57 

" " " E. A. Barnes, fence jumpers 2 70 

^27592 65 

" " By warrants paid series '94 27529 78 

** " " " •* " '92 and '93 58 00 

" " " Cash to balance account 4 87 



$27592 65 
Respectfully submitted, 

Edmund McIntyre, 

Treasurer, 

[NoTE—By law the treasurer's and the financial portion of the secre- 
tary's report are submitted to a committee appointed by the president, in 
advance of the date of annual meetings. That committee was Wm. R. 
Bowen, of Douglas county, J. Holcomb, of Polk, and E. M. Searle, of Keith.] 
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AUDITING COMMITTEE'S REPORT. 

To the State Board of Agriculture: 

Your auditing committee fias examined the 1894 accounts of our 
secretary and treasurer and find same to agree and to be correct, 
except a clerical error of $2. 38 in drawing order No. 49. 

All payments have been made on warrants regularly drawn, 
same being based on the order of the president, or vouchers ap- 
proved by the board of managers, or tne order of the full State 
Board, or for premiums and fixed salaries. 

The balance in the hands of the treasurer, January 

16, 1894, (see page 17 printed report) was $ 2,970 58 

Receipts for year now ending 24,622 07 

$27,592 65 

1892 warrants paid $200 

1893 warrants paid 56 00 

1894 warrants drawn Nos. 1 to 965, inclusive. $28,806 98 
1894 warrants outstanding 1,277 21 

$27,529 77 

$27,587 77 

Balance on hand January 15, 1895 $ 488 

There remain outstanding and unpaid the following warrants: 

Series of 1890 (see page 60 of 1892) $68 15 

** 1891 (see page 60 of 1892) 12 70 

" 1892 (see page 17 of 1893) $32 90 

Less warrant No. 751 paid 2 00 

$30 90 
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LIST OP WARRANTa 

Issued for the carrent year 1894, showing date of issue, to whom issaedi 
amount of each warrant, and for what purpose issued. 



DATS. 



TO WHOM ISSUED. 



MO. 



FOB WHAT ISSUED. 



PBEM. 



Misa 



Jan. 17 
Jan. 17 
Jan. 17 
Jan. 17 
Jan. 18 
Jan. 20 
Jan. 22 
Jan. 24 
Jan. 24 
Jan. 24 
Jan. 24 
Jan. 2ft 
Feb. 1 
Feb. 1 
Feb. 9 
Feb. 9 
Feb. 9 

Feb. 14 
Feb. 22 
Feb. 22 
Feb. 22 
Feb. 22 
Mar. 1 
Mar. 1 
Mar. 7 
Mar. 9 
Mar. 10 
Mar. 10 
Mar. 10 
Mar. 16 
Mar. 16 
Mar. 16 
Mar. 19 
Mar. 19 
Apr. 2 
Apr. 2 
Apr. 12 
Apr. 12 
Apr. 19 
Apr. 28 
May 1 
May 1 
May 12 
May 1 
May 2a 
May 25 
Jnne 1 
J one 1 
Jane 1 
Jane 7 
Jane 11 
Jane 22 
Jnly 2 
Jaly 2 
July 2 
Jaly 2 
Jnly 9 
Jaly 9 
July 17 
Jaly 25 
Jaly 25 
July 27 
July 81 



J. G. Warner 

Matt. Dauflfherty 

P. 11. Harry 

Windsor Hotel 

Hotel Lincoln 

Lawrence Bmner 

P. H. Barry 

E. W. Bulllnffer 

Geo. F. Lashler 

Miller A: Donnelly 

8. P. Type Writer Co 

Samuel Woolley 

John B. Lewis 

Alice Mooney 

State Joamal Co 

I^incoln Business Col. 
Fred Aufnist 

R. W. Furnas 

M. Doolittle 

E. L. Yance 

E. A. Barnes 

Alden A: Faxon 

Alice Mooney 

J. B. Lewis 

C. Rupp 

G. D. Swozey 

R. O. Fellows 

State Journal Co 

Caltaoan A Woodruff. 
Moore A Langen 

F. F. Roose 

Cussons, May A Co.... 

R. W. Furnas 

R. W. Furnas 

J. B. Lewis 

Alice Mooney 

Lincoln Hotel 

State Journal Co 

E. H. Barbour 

H. H. Nicholson 

J. B. Lewis 

Alice Mooney 

Ed. Mumford 

R. W. Furnas 

R. O. Fellows 

Western Resources.... 

R. W. Furnas 

Alice Mooney 

J. B. l>iWl8 

W. E. Hardy 

E. T. See 

J. B. Lesris 

F. B. GRRre 

R. W. Furnas 

J. B. Lewis 

Alice Mooney 

J. North A Co 

World-Herald 

J. B. Lewis 

J. B. I^wls 

C. C. Mumford 

J. H. Steiner 

R. O. Fellows 



1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IR 
19 
20 
21 
22 
23 
24 
1>5 
2ii 
27 
18 
'29 
80 
31 
82 
83 
84 
35 
3J1 
87 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
58 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 



Hotel bill 

Hotel bill 

Hotel bill 

Hotel bill 

Hotel bill. January 1894 

Entomoloi^ist appropriation, 1H9i 
Hotel bill * trnns. winter meeting 

R. R. guide. 1894 

P O. ffulde. 1894 

Moving heater agriculture roomn 

Ribbons 

Hotel bill 

Frt.. Ex.. and Tel.. Jan. 1-31. 1894 

Postage. January. 1S94 

Kupplies. January. 1894 

EuMfravinf; Jensen resolution 

Cartage July 1-Dee. 81, 1893, his 

and 1)1 nsm ore expenses 

Omaha Tel. and Cart.. win. met'g. 

R. R. fare 

R. R. fare 

R. R. fare 

Electro 

Postage, Februnry, 1894 

Frt., Tel., and Ex., February,t894 

Hotel bill 

Metorologist app'n. January 2..... 

Printing circalars 

Supplies. February. 1894 

5000 bulletins No. 1 

Horseman's annual 

Filling diploma 

Calendars 

First quarter salary. 1894 

First quarter allowance. 1894 

Frt., Tel,, and Ex.. March, 1894... 

Postage. March, 1894 

Hotel bill : 

Stationery 

Geological appropriation, part.... 

Chemical appropriation 

Frt. Er.. and Tel. April. 1894 

Postage, April, 1894 

Cartage Jan. 1-Mar. 80. 1894 

Part salary and allowance 

Printing 

Advertising 

Part salary and allowance 

Postage, May, 1894 

Frt.. Ex., and Tel.. May. 1894 

Ady. in Crete Chant 

National R. R. guide 

Frt . Ex., and Tel., June 1-16, 1894 

Hangars 

In full sal. and allow., 2nd quar.... 

Frt.. Ex.. and Tel., June 16-80 

Postage June 

Part pay premium lists 

Adyertising 

Frt., Ex.. and Tel.. July 1-14, 1894 
Frt., Ex , and Tel., July,15-19.1894 

On account straw 

Dues American Trotting Ass'n 

Printing 



I 8 00 



50 
00 



8 
4 

10 50 
188 00 
100 00 

5 20 
8 25 
2 50 
2 80 
2 00 

8 50 
17 87 

10 59 

11 20 

6 00 

22 75 

9 26 
86 45 

5 5n 



2 
1 



75 
00 



6 34 

14 40 

8 00 
50 00 

2 75 

9 90 
26 00 

8 00 
80 

25 00 
500 00 
150 00 

28 60 
10 42 
45 20 

167 16 
20 00 

100 00 

26 67 

15 88 
18 90 

216 00 

3 41 
20 00 

216 00 

50 02 

87 80 

6 

6 

17 16 

334 76 

218 00 

28 20 

6 46 

204 00 

10 80 

116 67 

24 70 

100 00 

75 00 

6 92 



00 
00 
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LIST OF WARRANTS. 1894— Coo tin oetf. 



DATE. 



TO WHOM IB8UED. 



NO. 



FOB WHAT ISSUED. 



PBBftf. 



1 

2 



A Off. 
Adk. 
Aug. 8 
Aug, 9 
Auk. 17 
Aug. 25 
Sept. 8 
8ept. 6 
Sept. 6 
Sept. 6 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 18 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. 14 
Sept- 14 
Sept. 14 
Sept. 14 
Sept. 14 
t$ept. 14 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. 11 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. u 

Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. It 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 11 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 13 
Sent. 13 
Sept. 18 



R, W. Fnrnas 

J. B. IjewlB 

Alice Mooney 

J. B. LhwIs 

J. B. Lewis 

J. H. Lewis 

Alice Mooney 

B. & M. R. K. Co 

J. A. Lownes 

M. E. Hubbard 

J. B. Lewis 

K. A. Barnes 

W. D. Mann 

lilieo. Hewes 

\V. M. Burgess 

J. D. Beam 

Samuel Bevlns 

F. A. Wbitteraore 

W. Z. HIclcmaD 

E. Mclntyre 

U. H. Hendershot 

R. T. Sfiott 

J. A. Countryman 

C. Pugh 

W. H. Barger 

Supt. of gates 

W. K. Bowen 

S. V. Gerard 

H. A. Edwards 

Alexander Kobn 

John McDermed 

U. H. Henry 

Austin Humphrey 

H. C. Duncan 

Wilber Baud 

.lames Culbertson 

W. E. Splcer 

Qeo. B'alce 

Geo. Blalte 

A. B. Cotton 

A. B. Cotton 

C.H. A F.E. Beaumont 

F.E. Berfumont 
F.E. Beaumont 
F.E. Beaumont 



C.H. & 
C.H. & 
C.H. * 

Void 

Theodore Kay. 
Theodore Kay. 
C. Howe A Son 

Howe A Son 

H. Baldwin. 

H. Baldwin. 

H. Baldwin. 

H. Baldwin. 
M\]lb Elmore.... 
Mike Elmore.... 
J: E. Harrison. 
Harrison. 

Hurst 

Hurst 

Courtier.. 
Courtier.. 

K. B. Collier 

E. B. Collier 

E. W. Geinrer.... 
E. W. Geieer.... 

J. W. Lash 

.L W. Lush 

W. H.Chapen.. 
W. H.Chapen.. 
J. E. Young 



C. 
M 
M 
M 
M 



J. E 

Alex 
Alex 
J. L. 
J. L. 



64 

66 
66 
67 
68 
69 
70 
71 
72 
78 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
91 
95 
96 
97 
98 
99 

loo 

101 
102 
103 
104 
10-'. 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
118 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 



Salary and allowance, July 

Prt. Kx. and Tel., July 21-Aug 1.. 

Postage. July 

Frt., Ex . and Tel., Auytust 1-7... 
Frt., Kx., and Tel., August 10-13. 
Frt., Ex , and Tel., August 1G--3. 

Postage. August 

Freight, saw dust 

Oats 



Oats 

Frt , Ex., and Tel., September l-S 

Railroad coupons redeemed 

Payroll 

Judge, class E 

Judge, clasi A 

Superintendent, class O j 

Assistant superintendent class C).. , 

Police pay roll 

.hidge, class B 

Treasurer, pay roll 

Services as drummer 

Assistant, class B 

JndMe, class D 

Cleric, class D 

Superintendent, class D. 

Pny roll 

Superintendent gates 

Judge, claps O 

.ludge, clnss O 

Judge, clnss O 

Judge, class B 

Special, police 

Five water clonet innlds 

Judge, class B 

Services per coutia t 

Starter 

Premiums 

Speed 

Speed 

Spfed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed , 

Speed 

Speed , 

Speed , 

Speed 

Speed , 

Speed 

i'petd 

Speed , 

Speed 



f 280 00 

40 00 
20 00 
180 00 
20 00 
90 00 
10 00 
20 00 
10 00 

"*80*06 
20 00 
90 00 
10 00 
40 00 
10 00 
40 00 
10 00 
10 00 

5 00 
40 00 
10 00 
25 00 
25 00 
65 00 

6 00 
20 00 

5 00 
225 00 
25 00 
135 00 
15 00 
20 00 
20 00 
40 00 



UISC. 



216 00 

20 92 

26 10 

6 44 

9 29 

9 84 

89 00 

20 00 

24 85 

21 87 
9 88 

185 00 
100 00 

35 50 

20 00 
9 00 

10 00 
100 00 

46 60 
131 00 
100 00 

22 25 
59 00 

6 00 

40 00 

232 00 

80 00 

6 00 

6 

6 

10 00 
30 00 

25 OU 
49 46 

200 <K) 
100 00 



00 
00 
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LIST OP WAllBANTS, IBU-CoD tinned. 



DATS. 



TO WHOM ISSUED. 



NO. 



FOB WHAT ISSUED. 



PRBM. 



inso. 



Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Seot. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 

Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
><ept. 



18 
13 

13 
1.S 
13 
13 
18 
13 
13 
13 
13 
13 
13 
13 
13 
18 
13 
13 
18 
13 
13 
18 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 



J. E. Youn^ 

H. Plckerell 

H. Plckerell 

H.C. Lydick 

H. C. Lydick 

Mike Elmore 

Mike Elmore 

B. W. Bliss 

B. W. Bliss 

D. Qrimes 

D. Grimes 

M. C. Keith 

M. C. Keith 

A. B. Cotton 

A. B. Cotton 

W. A. Conley 

W. A. Conley 

W. Chamberlain 

W. Chamberlain 

B. Galligher 

B. Galligher 

R. I. Lee 

R. I. Lee 

B. L Ferris 

B. I. Ferris 

W. H. Harrison 

O. W. Plckard 

O. W. Plckard 

G. M. Byram 

G. M. Byram 

T. F. Miller 

T. F. Miller 

R. I. Lee 

R. I. Lee 

John Ware 

John Ware 

J. W. Lash 

J, W. Lash 

Fred Palmer 

Fred Palmer 

Thos. Jacobs 

Thos. Jacobs 

W. A. Conley 

W. A. Conley 

Theo. Beebe 

Theo. Beebe 

H. 8. McGowan 

H. S. McGowan 

C.H. & F'.E. Beaumont 
C.H. A F.E.Beaumont 

T. H. Jones 

T. H. Jones 

E, J. Denton 

E. J. Denton 

E. D. Gould 

H. Parsons 

Johnson ft Perry 

Johnson A Perry 

Laders ft Leggett 

Laders ft Leggett 

A. R. Sickler 

A. R. Sickler 

Mike Elmore 

Mike Elmore 

J. F. Ely 

J. I.ocke 

Willis Whlnery 

J. P. Ely 

S. A. Robinson 

S. A. Robinson 



135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
119 
150 
151 
152 
153 
154 
155 
156 
1.57 
1.58 
159 
160 
161 
162 
163 
164 
166 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
18.5 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 



Speed 

Speed 

Spi-ed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Spiked 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

8peed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Premiums. 

Speed 

Speed 

Speed..,p..r, 



I 20 00 
100 00 
25 00 
20 00 
10 00 
80 00 
20 00 
60 00 

15 00 

16 00 
7 50 

Vi6 00 
16 00 

140 00 
60 00 
60 00 

25 00 
80 00 
20 00 
40 00 
40 00 

15 00 

16 00 
110 00 

10 00 
100 00 
38 00 
67 00 
10 00 
10 00 
94 00 
6 00 
80 00 
20 00 
80 00 
20 00 
180 00 
£0 00 
65 00 

6 00 
97 00 
28 00 

180 00 
20 00 
44 00 
18 50 
40 00 
20 00 
20 00 
20 00 
70 00 

26 00 

7 00 

8 00 
80 00 
20 00 
20 00 
20 00 
14 00 
26 00 
20 00 

6 00 
67 .50 

22 60 

17 00 
20 00 

180 00 

23 00 
30 00 

7 50 



16 HEBRAB5A 8TATB BOABD OF AQBIOOLTCEE. 

LIST OP WABRANT8, ISH-COatlDDwI. 































































J. M. r.n 
























^"f'K^^'-'^-^" 








G. W. TroDB 




P. A. Whlttamon 








H. P. B. K 

O"""'" Co- ^er- So.. 












































Q.O. F. Dltfkman 








Homw Hoii»jwe(l 

J. B. l>oogla«,. 




































';Z;'::i'SS= 
















c'„"Cr:::= 




A. B.Bw"eM 







• ss 


























soo 








1M» 

SOW) 
110 M 

KM 




















AMitut ininiintMUlent'ai;;^ 




woo 






























UM 




















MO to 












T» 


Premium. ™ 


ISM 


^"*' j j ■■ ——.. 








SMM 










HRU 


F«'Sir:.""„."!!..!:!!I:::::::r:: 






480 00 

uoo 


























So perlnt en deii t F otaga 




«S0« 






8% 
































































K 












■!!S 
















IT 00 








































TefflDsmllk 




■ 00 
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LIST OF WARRANTS, 1894— Con tin ned. 



DATE. 



Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 16 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Kepr. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 

Sept. 15 
Bepr. 15 
Sept. 15 
Sept. 15 
Sept. 15 
Sept. 16 
Sept. 15 
Sept. 16 
Sept. 16 
Sept. 15 
Hept. 16 
Sept. 16 
Sept. 15 
Sept. 15 
Sept. 15 
Sept 15 
Sept. 15 
Sept. 16 
Sept. 15 
Sept. 15 
Sept. 16 
Sept. 15 
Sept. 15 
Sept. 15 
Sept. 15 
Sept. 16 
Sept. 15 
Sept. 16 
Sepr. 16 

Sept. 15 
SSepc. 15 
Sept. 15 
Sept. 16 
Sept. 15 
Sept. 16 
Sept. 16 
Sept. 15 
Sept. 16 
Sept. 16 
Sept. 15 I 



TO WHOM I88UBD. 



NO. 



FOB WHAT ISSUED. 



PBEM. 



F. S. Fnlmer 

W. H. Barscer 

Frank Crawford 

S. G. Bassett 

G. D. Jensen 

G. G. Hnnj^ate 

Sam Glasson 

Fred Ryan 

L. J. Byers 

Mrs. C. S. Glasson 

E. W. Irwin 

Mrs. F. E. Newton.... 

G. G. Pace 

Ray Wlnslow 

W. n. Bowers 

John B. Lewis 

Ghas. Fordyce 

W. P. McGreary 

H. J. Palmer 

John Keith 

H. H. Oloyer 

H. H. Glover 

Thos. Jacobs 

G. H. Mann 

G. W. SIsson 

R. W. Fnrniis 

Thos. J. GleasoD 

Frank E. Gage 

P. H. Gooper 

Dean ft Horton 

H. R. Nissley & Co 

Humphrey Bros 

F. Ramsey 

Nebraska Tel. Go 

State Journal Co 

Baldwin Bros 

A.. 8. Godfrey 

Abe. rhnrch 

Neb. Fish Gom 

W. E. McFee 

J. R. Gantlan 

Woodrnfr * Ott 

Ed. Mnmford 

T. Mulvihlll 

Call Poblistaing Go 

Call Pabllshinff Co 

Prairie Farmer 

O. J. Farmer 

Rces Printlnfir Go 

R. O. Fellows 

State Journal Co 

State Journal Go 

Breeders' Gasette 

Jacob North &. Go 

World Publishing Co. 

Frank E. Labr 

(jran Ensigrn 

S. E. Ifoore 

M. L. Scott 

F. S. Johnson A Co.... 
Jacob North A Co 

G. D. Jensen 

E. L. Vance 

K. L. Vance 

E. L. Vance 

Austin Humphrey 

E. A. Barnes 

E. A. Barnes 

Milton Doolittle 

Milton PoQlittle 



276 

276 

277 

278 

27» 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

2tH) 

291 

292 

298 

294 

295 

296 

297 

298 

209 

300 

301 

802 

S03 

304 

805 

806 

307 

308 

809 

810 

311 

812 

813 

314 

815 

816 

317 

818 

319 

320 

321 

822 

823 

824 

325 

826 

827 

328 

329 

8H0 

3.31 

3.12 

333 

334 

.S35 

3:{6 

337 

3.3.S 

339 

340 

341 

312 

843 

844 



Testing milk 

Advertising 

Messenger 

Expense testing milk 

Advertising 

Clerk to president 

Work art hall 

Work art hall 

Superintendent art hall 

Ass't superintendent art hall... 

Superintendent H 

Judge, bread and cake 

Adyertlsing 

Clerk " E " 

Advertising 

Frt.. Ex., Tel 

Superintendent J 

Judge speed 

Judge speed 

Judge speed 

Superintendent speed 

Flagman 

Work OE track 

Gasoline and coal oil.. 

r.<abor and material 

Cards 

Toothpicks 

Advertising noveltii s 

Ice 



Supplies 

Muslin 

Supplies 

Use of horse 

Telephone , 

100 cards 

Use of scales 

Lumber 

Post advertising matter 

Expense flsh exhibit 

Advertising 

Advertising 

Printing 

Cartage, five mos.» Brownville. 

Advertising 

Entry blanks 

Ad.vertising 

Advertising 

Advertising 

Printing tickets 

Printing 

Supplies 

Advertising 

Advertising 

400 slips 

Advertising 

Use of oil heater 

Hack 

Wire for art hnll , 

Feed, tc 

Feed 

Printing •' EssayH " 

Clerk board managers 

Expense 

Expense 

Salary 

General superintendent 

Expense 

Salary board managers , 

Expense , 

Salary board managers 



MISO. 



9 00 
11 46 
14 00 

8 82 
10 28 
27 00 

6 00 
10 00 

14 00 
13 50 
27 00 

4 00 
24 00 

8 00 
19 67 

7 23 
29 25 

15 00 
15 00 
15 00 
52 25 

4 00 
60 00 



20 
25 
00 



1 

5 

5 

15 00 

107 10 

61 16 

14 06 



7 

52 

7 



79 
65 
00 



26 30 



60 
00 



4 
2 

162 02 

5 00 

118 30 

5 00 

3 25 

70 00 

89 25 

20 03 

15 00 

8 20 

11 20 

14 00 

243 75 

7 39 

458 65 

10 00 

19 60 
2 00 

CO 00 

1 50 

2 00 
2 20 

67 00 
57 20 
86 75 
'J5 00 
1 70 

n 20 

187 50 
100 00 

20 00 
187 50 

*<0 05 
250 OQ 



18 NEBBASEA. BTATE BOABD OT AGBI017LTDBE, 

IJ8T OF WABB&NTS. KU—CoBtlnaad. 



St. L. Teot t Am 

B. W. FnmM 

8. U. Barker 

C.IacolD RotH 

r h'. J." Fa]ma".'.'".'. 

n, p. Ueari^ij".'.. 

!. B. HawlBj.™... 

l.Ton n«rbNk.. , 

t Lincoln Hotsl 

- Mncoln Priikting Co... 

*. n. Tel. Co '.'. 

I. M. Bbaeaer.'.'.'.'.'.'.Z 

a'cob North *" Co"!! 
r Jacob North A Co.... 

- ~ ito Journal Co 

(.Wolfs DirctoryC 
t. Ry. Pob. Co 

r w. H. Bapjtow !!!!!!!!! 

r R. H. Heni-r 

- -{. Uclntyre 

[. H. etelner 

1. W.Fnrna. 

i. a. Barbonr 

» Qnllck BaBory .■.■."'.'.'.'.'! 

B. AiioD !!!!!'.!!'.'.!. 

B. Artman 

_ _^iiraAilBnn 

I Oertiade And la 

Ira. lona Aodra 

tobt. Block 

E. F. Blank 

!. F. Black 

V. a. Babanan 

I q.il. Bjrem 

'e. 'Ballliifrer!!!!!"!! 
H. Blodgett A Soi 

L J.P. Barr. 

I J. L. Barlon 

I B. C. BtoiKTs 

r.C. Bollock 

Un. A. y. Bnntlng., 

[.eitar Barton 

i a. BriicK* !!...!!!!!!!! 

' ?"!?■ S"""'' 

L John BBrBinnd!:::;!!:: 

L John Ballard 

I Un! U. a'. Brown!!!!! 

I r.ydia Berk 

I Ura. L. Bohsnan 

I Un.E.B.BnTke 



S^S^:::!::!!!!!!!!::!!!!:!:!!!.::!:!!!!!!!::: 












DrajagB „ _.. 




• M 
















B 




































QlTlDK Sol. tickna at gate. 


~~ 


iS 












































ST, 
















ss 












Botao IsC approprta Ho% _ 




iwra 










law 

41 td 

IS 00 
8M 
WOO 

m« 

400 
00 

^z 

it 
uoo 

40 

w 
00 




















Premloni. _ 




P"n>1nm. 




























Preml om. „ 




































P""""" " - - 




Premnm* _... 












Preiti nra. „ „ 

















EEPOBT OP ANNUAL MEETING. 
LIST OF WAHBANT8. 1861— Con [in Bed. 



Sep'- -' 

Beat. 31 

Sup'- St 

Stpt. 31 

Btpt. 11 

Saptl 31 

B«pt. ^ 





42U 

1^3 
42J 

*ii 

m 
m 

MS 

-146 

418 

44R 

451 

1 

4«2 
4117 

4es 

482 




t m 

ITo 

sw 

■iiS 

IM 

:m 

s 00 
1 00 
T so 

a«o 

4 0U 
SOU 

soo 
law 

4QD 
44 80 
MM 

ISO 

1 M 

SO 

n» 

1 00 

08 00 

»i 

00 

» 

00 
1 00 

to 

41 

SflO 

800 

TOO 

uO 

M 

M 

0« 
00 

00 

*0 

so 

BOO 

aoo 

00 
300 

aoo 

.s 

40 

K 

(0 41 

0« 

00 

48 

§0 
00 

00 




















































UfB. Fred Baush.T,™ 












Preminm, „ 







Pfsmmm. -. _ 


























p™minm« „ ..... 














r W Chappflil 






Prsmianii. ™ - 












































C. A. Cm 
























Pr«inluin«...„ „ „_ 




















n. Cachlln 










Sf.'i'd^lSf"" 










3™*'«'^.''.fc 


pHidlnme 






Mfe.B. E.C«i-liDii.Q... 
































































Mm-H. C. L-BBhmsn... 
































PMOllBm) „ 












P""-}""" -~ -- 
































Dawton Bro* — 







20 NEBBASKA STATE BOABD OF AGtICDLTURE. 

LIST OP WARRANTS. ISil— Continued. 





485 

4ST 
IKS 

m 
4gs 

4M 
W7 

4*8 

BM 
MB 

EM 

607 
H« 

bit 

m 

033 

6S1 
M* 

»r 

IMS 

M7 
liGl 




t ISOO 
BOO 

3 40 

eoo 
11 no 
100 

<0U 
K no 

4 70 
1 BO 

sou 

SOD 

10 ou 

400 
■4 80 
4 80 

1 00 

seo 

MOO 

400 

BOO 
2E0 

1 00 

*oo 
hoo 

IB 40 
400 

sso 

1 00 
400 

soo 

2 an 
aoo 

,« 
















o. i: Darai „.. 

















SvPSisE 












Harriet 1,. DavM. 

UonslBa ro. Aur. Bo.. 

S. H. DnOlsId, Ir 

Llbble Dol<,n.... 

Itlanch Doroth; 

Mre, J. l>oncarlo. 


?^l3S::::::::-::::r::: _-::::::: 





^""j''"" — - 


:::;::::■:£ 














Ana. Iia.ldsoB 


p'™]"™" - - 






pnSiSraJ::::::::""™:::::::::":""".:: 




E. H.Egmrt 

Wm. Ernst 


:::::::::::::: 
































Fuller A Gray 






























































Hattts B, KellebroWD. 
Mr«. S. E. Froef 


Prsmmni. „ 
















Hrg. E. ('. Flaher 


Preminon 


















































Mm. H.E. Geurge 


Premlnm..,..„ 


















































Mri. Cha>. GlIlMpie.... 
Mr/cE'l/nodiiC. 


^E:slSS5:;::::::::::::::-::::::.r::::;~:: 




















Mr». A. 0. Orwnlee... 







BEPOBT OP ANNUAL H£ETTNQ. 
LIST OP WABRANTB. wai-CoaOoafd. 



XI 


S.rS..*.SCi:;:::: 

Hadioii''4Foi'ttir;:!:.': 


Ml 
HE 

e« 

MS 

1 

EM 
687 

6B0 

»! 

SO? 
6»8 
GW 

«I 

«w 

WK1 
•04 
MS 

cw 
eer 

SUB 

«1 

eh 


ppemlqni* 


•4i: 

10 Ml 

.!S 

MM 

;s 

too 
■ CO 

1 00 

if 

':i 

sou 

1 00 

1 00 

1M0O 

WOO 

BOO 
:!00 

joo 

£0 00 

4 00 

soo 
IS no 

200 

4HB0 
1 00 

S1H> 
100 
200 

82 10 
340 

Is 

I on 

10« 
1110 


















P"!"!""" — - 






Pfem I""' — - " 






?',*-5°^sr 






PremloBi. 






H. H. Uulladttj. 

Deo. HolniH 

C.J. Ha««r 
























Premlmo. „ „ „ 














DcmlDiclord Hill Co.... 

Si-^rs;::;;::::::: 

llariom Hauler 

Mn. J. D. Hi.rr1« 

Mr«. J. H. Hjdur 

Mrs. E. H. Hilt 

Mr.. B. L. H0l>Oke.... 

Ethe" eoo^V....!::::::: 

Lily V.' Hall 

Un. 1. A. Horlm. 

Th,rfl HohinBi, 

M™. W. Hoddy 

jMit L?Hii"*,. ;!"!""! 

Prank ii.ina"!'.'^^'.'.'.'..'.'.. 
Samai'l Irwin '.'.. !!'."!!!!! 














p"mln ml' " ""■ 










Tl 


\-nZTJm\::""zrjZizzz::"'Z7. 




al 




























































22 






Premium. _ 





2t 
K 


i;™'"]''"" - 




1;;;^'°;;; ~ - 


::;::::;::::: 








l-reiKlolnl _ 






















JS 


1. B.Jodd 

JemsH Jobnaim 

NanntaJni.™ 

C. W. jBoklrs 

tflME. Jonw 

Mar«a™t Jor.ea 

jobn°Knobb8.'!:::":::.';; 
K5-S.i;=:::::;:; 

Uri.k Kfllt.v ."'.'..'.'. 

Mrs. A.I>. Klait 










» 










M 


PRminmi - ,:-. 






















» 
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NEBRASKA STATE BOABD OF AGBIGULTUBE. 



LIST OF WARRANTS. 18U-^CoB tinned. 



DATE. 



TO WHOM ISSUED. 



HO. 



FOB WHAT UWUED. 



PRBM. 



II 180. 



22 
22 
22 
22 
22 
22 
22 
22 



Sept. 22 

^*^' 22 

Sept. 22 

Sept- i 
Sept. ^ 

S«pt. 22 

S«P*- II 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 32 
Sept. 22 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. — 
Sept. 2J 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Kept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 2i 
Sept. 22 
Sept. 22 
SeDt 22 

Sept. 22 
Sept. 22 

«^Pt. H 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept 22 
Sept. 22 
Sept. 22 
Sept. 22 
Snpt. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 32 
Sept. 22 
Sept. 22 
Sept. 22 
Sept. 22 



A. KDori 

John J>aird 

Long A Gossard 

.T. D. LadJ 

C. M. l.*welllnjjf 

A. Lemen 

J. D. Lauer 

I. L. Lyman 

Mrs. C. M. Lelghton... 

Afcnes Lanipke 

TlnaB. Lads 

Nellie Lnn 

Mrs. S. Lockwood 

Mrs. J. H. Lewis 

Mrn. A. B. Ijathrop.... 

J. W. Lanipninu 

Nina Lombard 

Miss J. G. Lippincott.. 

S. W. McM alien 

C. B. Mnmford 

W. H. MeCall 

W. H. McOall 

M. E. Moore 

M. E. Moore 

James McFee 

S. McKelvie 

G. O. Monroe 

Ij. E. Mahnn 

Mrs. J. Mcive'vie 

E. J. .VlcWhinuie 

Elmer Moyer 

J. E. Megahan 

Cbas. McCombfl 

Mrs. J. H McMnrtry.. 

Clarissa Madden " 

Mary Michalson 

Mrs. Hay den M.ver 

Jennie L. MathewB 

Miss Marnell 

Mrs. T. G. Munger 

Mrs. E. W. Mcl>onald. 

Mrs. S. L. Miller 

Maad Miller 

Mrs. H. McCalla 

Mrs. H. Mastin 

France M. Mumangh.. 
Mrs. Anna R. Morey... 

Lonis E. Mundy 

G, E. Marquette 

Miss Morey's class 

Agnes Merryman 

F. W. Mumme 

Mrs. P. C. Nicholson... 
Wm. Otto 

G. W. Owens 

Clarlc Olse 

Omaha BnsinesH Col... 

O. W. Paclcard 

R. D. Pierce 

R. D. Pierce 

E. V. Pilte 

E. Patterson 

Frank Phillips 

J. Pngh 

F. E. Porter 

Steve Persons 

C. A. Pnddy 

Cecil Puuh 

A. W. Feltm 

Mrs. Barr Parker 



625 


Premiams 


f 5 72 

24 UO 
12 00 
16 00 
6 Oil 
44 00 


626 


Premiums 


627 


Premiums 


628 


Premiums 


629 


Premiums 


6;)0 


Pr<)minmi< 


681 


PreraiuiiiB 


2 40 


6.32 


Premiums 


6 40 


683 


Preminms 


4 00 ' 


Mil 


Premiums 


60 


685 


Premiums 


2 60 1 


fi^ 


Preminms 


6 00 


687 


Premiams 


3 00 

3 00 

4 00 
6 00 

1 50 

2 50 
62 00 

4 00 
87 50 

6 50 
229 60 

6 60 
71 20 
02 00 

10 6U 
116 00 

6 20 
12 20 

4 80 
8 00 
1 50 

11 50 
50 

1 50 
20 90 

1 00 
4 40 

2 00 
2 00 
2 00 

1 00 

2 00 
1 00 

89 50 
1 50 
1 00 

25 00 

10 40 

1 50 

55 

14 80 
8 50 
8 00 
1 50 
8 40 

16 00 
141 00 

7 00 
1 00 
1 60 
6 40 
1 50 

8 60 
8 90 
800 

20 00 
1 00 
4 20 


688 


Premiums 


6.S9 


Preminms 


640 


Premiums 


641 


Preminms 


642 


Premiums 


648 


Preminms 


6i4 


Preminms 


645 


Premiums 


646 


Premiums 


647 


Premiums 


648 


Premiums 


649 


Preminms 


r.no 


Premiums 


651 


Preminms 


652 


Premiums 


653 


Premiums .' 


654 


Premiums 


656 


Premiams 


656 


Premiums 


6.'>7 


Premiums 


658 


Premiums 


659 


Premiums 


660 


Premiums 


661 


Premiums 


662 


Premiums 


663 


Premiams 


664 


Premiums 


665 


Premloms 


666 


Premiums '.. .' 


667 


Premiams 


668 


Premiums 


669 


Premiams 


670 


Premiums 


671 
672 


Premiums 

Premiums 


673 


Premiams 


674 


Premiums 


675 


Premiums 


676 


Premiums 


677 


Premiams 


678 


Premiums 


679 


Preminms 


680 


Premiums 


681 


Premiums '. 


682 


Premiams 


688 


Premiams 


684 


Premiuma 


685 


Premiums 


686 


Premiums 


687 


Premiums 


688 


Premiums 


689 


Premiams 


690 


Premiums 


691 


Premiums 


692 


Premiums 


691 
694 


Premiums 


Preminms 



BEPOET OF ANNUAL MEETINQ. 
LIST OF WARBASTa. 188 1— Con tin nod. 



B. K. PrfttlK.... 
pBterB 

oi^r""..."..'.;.'.;.'. 

E. B. Phi I pot.... 

I A.' J. Blchardsoii""!! 

■ 1. Redhead 

. Rlchardnon 

L. BaynoLtK 

iail A Wblpp'le!!! 
L. Rosenauld 

'. Kouach" !","!"!! 

E. Raphael 

._. '. RkhardB. .!!"!!! 
I Mn. J. P. A«Bmun.,. 

I'rfc'w. H. Itehlaiide 

. I,. BnUlTan. ....*.'.'.'.". 
?. H. aylTPBter 

/H.'lS«mr-»\Z'.'.'.'.'.'.'.'.'.'. 
.M. Sohmale 

l.i\8taltCZZ"."~'. 

Wm. A. Sbalm- 

Fred R. Blade 

P. Hbell«nbcre«r !!!"!!! 

8. Smith 

Mra. J. A. Smltb 

"" •, J. A, Spencer 

B. Bhlckle; ....!!!!!!! 

:a ShDlM 

Mn. J. D. Slade 

MrkB. U. Bwunr-T.... 
IdKL. Smltb 



Prvml ami « ......•«»■■■ 
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LIST OF WARB1NT9, ISU— fOBtlBDHl. 



', ^ 




m 
m 

T»S 
T» 

Mil 
SOS 

821 
822 

SJ7 


^mnlami. 




Btitao^'**a 
















SJoolCo. Agr. So 

W. H. TBTlorABoDj. 














Mrt"ll. TrnrnW*.!™!^ 








p'- f. 


Pr.mlan« 




Mn J W TlOord 










Mn. P. 1.. Thorn bnrg 




p'r 




















TaPlaBocli Creamrj. 






Pfeinn™. 










^yA 


Dnl. P. Poultry Yardi 






^"""■"°» — 






Mn. A. II Van Bemlr 






























f<'- " 






ol wStsoS * Co::::: 












"'i'i 






wi^-S?*^"" 










pi. 24 
























Jk-holM WelLlBK 




''^- V[ 






I'ren. umi „ „ 




sts 














!t- J 


Jobn U'ipcbsll 




't- ?j 


Ubo. Whlw „.-. 








tin M. Wftdaworth.. 
UrfcH. Weatler 






PMmtom. : „.. 




p™ r: 




Srl^'sf'B. Wbltnsy:::: 




pt. M 














[;"'niu.n. „, 




pi. M 






Mre. H. W. WrlslW-. 

















1«M 

IS 
% 

saw 

100 

M 
100 

1 00 

«04 
418 

10 40 

1 00 
SMI 















































U JO 






1Z 

£0 00 
4/00 
18 00 




















6SU 
9« 








'iS 

































;« 


:: 














10 00 
3 00 




















iW 
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1.I8T OP WARRANTS, 1804— ron tinned. 



DATE. 



TO WHOM I8U8ED. 



NO. 



FOB WHAT ISSUED. 



PBEM. 



MUO. 



Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 24 

Sept. 25 

Sept. 26 

Sept. 26 

Sept. 16 

Sept. 26 

Sept. 26 

Sept. 26 

Sept. 27 

Oct. 13 



Oct. 
Oct. 



Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 



Oct. 
Oct. 
Oct. 
Oct. 



Oct. 
Oct. 
Oct. 



Oct. 
Oct. 
Oct. 
Oct. 

o,t. 

Oct. 



Oct. 
Oct. 



13 
18 



Oct. 15 
Oct. 15 



15 
15 
16 
15 
15 
16 
15 
15 
16 
15 



Oct. 15 
Oct. 15 



15 
15 
15 
16 



Oct. 15 

Oct. 15 

Oct. 15 

Oct. 15 

Oct. 15 

Oct. 15 



15 
15 
15 



Oct. 15 

Oct. 16 

Oct. 15 

Oct. 15 

Oct. 18 

Oct. 18 



18 
18 

18 
18 
18 
18 



Oct. 18 
Oct. 18 



19 
19 



Oct. 19 

Oct. 19 

Oct. 19 

Oct. 19 

Oct. 19 

Oct. 18 



Mand Wood 

Mrs. E. Whitcomb 

Wash. Co. \gr. So 

H. C. Younflr 

York Broom Co 

Mrs. C. E. Yatea 

Pearl Yoan^^er 

P. H.Zobel 

E. O, Wescott 

B. O. Wescott 

N. B. Jodd 

W. A. Irvin 

J. J. Drake 

Win. Qrannke 

J. E. Megehan 

Nellie Lan 

I. W. McMillan 

H. E. Coleman 

R. W. Farnas 

Alice Mooney 

J. B. Lewis 

E. A. Barnps 

E. A. Barnes 

S. M. Barker 

Lincoln GasCompnnv 
S. Prem. Type W. Co. 

Farmers' Review 

Prairie Farmer 

Western Resources 

State Journal Co 

B. L. Vnnce 

Lin. Transfer Co 

Whltmore Bros 

W. J. Cooper & Co'e.. 
West. Elec. Supply Co 

.1. C. Warner 

Badfi:er I.,umber Co.... 
Stan. Glass & PaintCo. 

C. C. Pace 

B. & M. R. R 

H. Eicke 

Mrs. H. F. Davis 

A. R. Morey 

S. McKelvl" 

A. C. Davidson 

Thos. H. Jones 

M. E. Moore 

A. li. Suillvnn 

Mrs. J. B. Wright..:... 

Wilson A Howe 

Mrs. D. L. Brace 

M. H. Day 

H. J. Wlnten 

Mrs. W. C. Phillips 

C. H.CIevenger 

A. R. Smith 

I. Suf. Sheep Co 

S. W. McMullen 

O. W. Packard 

E. F. Black 

Clark Bros 

N. B. Judd 

B. R. Pierce 

Owen Blackley 

James McFee 

W. E. Spicer 

Hobt. Tnvlor 

H. G. 8. Codd 

E. W. Dole 

E. V. Pike 



835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

^46 

847 

848 

S49 

850 

8-.1 

852 

853 

854 

856 

856 

857 

858 

859 

860 

861 

K62 

863 

8i;4 

865 

866 

867 

868 

869 

870 

871 

872 

878 

874 

875 

876 

877 

878 

879 

880 

88L 

882 

883 

8.S4 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

S98 

809 

900 

901 

U02 

903 

904 



Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Preiliiums 

Premiums 

Premiums 

Premium A. 

Premiums 

Dist. advertising mutter 

Premiums 

Premiums 

Premiums 

Overpaid stall rent 

Premiums 

Bal. Sal. allowed 8rd quarter.... 

Postage, September 

Frt., Ex., and Tel., Sept. 10-SO. 

Com. Adv. Prem. List 

Com. Adv. Prem. List 

Booth Com 

Gas 

Ribbons (6) 

Advertising 

Advertising 

Adrertising 

500 envelopes 

Expenses art hall 

Moving office andGr 

Hay 

Supplies 

Klec. supplies 

Superintendent music 

Lumber 

Supplies 

Com. Adv. Prem. List 

Car switching 

Telephone 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premlimn 

Premiums ,], 

Premiums ,", 

Premiuniii 

Premiums 

PremiumM 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiumn 

Premiums 

Premiums 



4 00 

12 00 

400 00 

14 40 

2 00 

3 00 



1 
7 



00 
00 



12 00 

12 00 

1 00 

3 20 



1 20 

1 00 

2 00 



1 00 



1 UO 
6 40 

12 00 
4 00 
10 00 
10 00 
24 00 
3 00 

2 90 
75 

2 00 
40 
00 
00 
lO 



6 
1 

8 
3 

28 00 



4 

4 

4 
4 
4 
8 
4 



GO 
00 
00 
00 
00 
00 
00 



16 00 

6 00 

24 00 

26 00 



7 

1 



60 
00 



I 30 00 



4 00 



218 
5 



00 
56 



12 37 
14 20 

10 00 
803 50 

2 00 
4 25 

14 00 

11 20 
20 00 

12 50 
10 00 

3 00 
173 60 

13 11 
57 65 

15 00 

2 SO 

3 50 
17 80 

14 00 
86 
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NEBRASKA STATE BOARD OF AGRICULTURE. 



LIST OF WARRANTS, 1S9 1— Concluded. 



DATE. 



TO WHOM I88UBD. 



■O. 



FOB WHAT ISSUED. 



PBEM. 



lino. 



Oct. 


19 


Oct. 


19 


Oct. 


19 


Oct. 


19 


Oct. 


19 


Oct. 


19 


Oct. 


19 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct. 


22 


Oct 


22 


Oct. 


22 


Oct. 


22 


Oct. 


24 


Oct. 


24 


Oct. 


25 


Oct. 


26 


Oct. 


26 


Oct. 


25 


Oct. 


26 


Oct. 


2G 


Oct. 


27 


Oct. 


80 


Oct. 


80 


Oct. 


30 


Oct. 


80 


Nov. 


2 


Nov. 


2 


Nov. 


2 


Nov. 


3 


Nov. 


8 


Nov. 


8 


Nov. 


17 


Nov. 


29 


Dec. 


1 


Dec. 


1 


Dec. 


1 


Dec. 


14 


Dec. 


81 


Dec. 


31 


Dec. 


81 


Dec. 


81 



E. C Blowers 


906 


A. M. Vedder A Son... 

R. Whitehead 

Mrs. A. M. BnntiDg.... 
Mrs. N. Watson 


906 
907 
908 
909 


J. E. Metrehan 


910 


A. Crnlkshank 


911 


S. S. BortoD 


912 


Wm. Otto 


918 


S. J. ft H. Carpenter... 
Josie L. Hall 


914 
916 


Uni. PI. Poultry Yds.. 
J. Q. Woolsey 


916 
917 


D. 8. Pardee & Son.... 

Nebraska Seed Co 

Mrs. M. B. Flippen 

Mrs. J. D. Slade 


918 
919 
920 
921 


H. H. Baflrflr 


922 


Mrs. P. C. Nicholson.. 
Mrs. W. H. W rlsley.... 
A. R. Dmmmon 


928 

024 
926 


M. I^. Clason 


926 


Lime M. Hoover 

Mrs. E. C. Fisher 

Adeline Kearna 


927 
928 
929 


Mrs. H. M. Chapin 

Alines Merrymnn 

J. W. LamDman 


980 
931 
932 


Mrs. W. H. R.h'ander 
Fairmont Creamery... 

Shelby Beeman 

Stiison & Son 


938 
034 
985 
936 


F. U. West rope & Son 
L. P. Harris 


987 
988 


E. C. Pratt 


939 


Peter Ti. K rider A Co.. 

E. Mflntyre 

FraslE lams 


940 
941 
942 


R. 0. Fellows 


948 


Reese Printing Co 

J. B. Lewis 


944 
946 


C. H. Ballinarer 


946 


JaiTies McFee 


947 


J. A. Funkhouf«er 

G. S Redhead 


948 
949 


C. n. Elmendorf 


950 


J. B. Lewis 


9ra 


Alice Mooney 


9.=S2 


Neb. St. Hort. So 

R. W. Furnas 


963 
954 


Alice Moonev 


956 


W. S. Fox 


956 


Fred A. Smith 


957 


J. B. Lewis 

Alice Moonev 


958 
959 


Robt. W. Furnas 

Robt. W. Furnas 

J. B. Lewis 


960 

oni 

»62 


Alice Moonev 


9({8 


Ed Mumford 


904 


Robt. W. Furnas 


965 



Preminmi 

Premluiufl 

Premianis 

Premiums 

Premiums 

Premiums 

Premiums., 

Premiums.' 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

PremiuDis 

Premiums 

Premiums 

Premiums 

Premiums 

PreniiUiiis 

Premiums 

Premiums 

Attractions (Comp ) 

Medals 

Beaumont protest 

Premiums 

Printinpr 

Diplomas 

Frgt., Ex. A Tel.. Oct. 1-15 

Premiums 

Premiums 

Premiums 

P.emlUTTis 

Prerainms 

Frgt.. Ex. A Tel., Oct. 15-31 

Postage, October 

Annual Appropriation 

Fart % Qr 

Postage, October 

Premiums 

Repairing typewriter 

Frgt , Ex. & Tel., November 

Postage, November 

Secretary's office, allowance Nov. 

Expense as Pelegate, Chicago 

Frgt., Ex. A Tel., December 

Postage, December 

Cartage Brownville, 4 months 

Secretary's allowance, December.. 



8 20 

1 2U 

2 40 
8 :0 

1 00 

2 40 
1 00 
1 00 

60 
6 SO 
1 00 
1 00 
8 20 
4 10 
12 00 
1 00 
1 00 

1 00 

2 00 
1 CO 

1 i:o 

4 80 

50 

1 00 

1 00 

60 

50 

1 00 
8 00 

2 00 
2 00 

60 

110 00 

2 40 



14 00 



6 00 
4 00 

7 20 
2 20 

28 00 



8 00 



f 100 00 

54 00 
42 50 



6 98 

25 00 

6 12 



6 06 

5 77 
1,000 00 

60 00 

6 77 



4 75 

16 60 

5 74 
50 00 
30 65 
19 23 
12 45 
18 26 
60 00 



$18,923 69 114,903 49 



EEPOET OV ANNUAL MEETING. 27 
ROBERT W. FURNAS. SECRETARY. 

IN AOOOUNT WITH TBEASUBEB, 1895. 

Robt. W. Furnas, Dr. 

Cash received as speed entrance fees 12,572 50 

" " " stall rental 84105 

" *' " speed penalties collected 147 05 

** " " advertising in premium list 307 00 

" '* " special premiums A. H. Association 83 00 

" " " special premiums A, S. Association 50 00 

" " " score card privilege 60 00 

" ** " forage sold after fair 16 30 

" " *' cash refunded by O. C. Holmes 1 25 

" " " money found on fair grounds 1 90 

** " " Nebraska Breeders' Association 7 50 

Error, warrant No. 952 5 77 

Cr 14,093 32 

By treasurer's receipts 4,093 32 



ANNUAIi REPORT OF THE SECRETA.RY, JANUARY 15, 1895. 

To the President : 

SiK — In conformity with law providing, I hereby submit the 
twenty-ninth annual report of the secretary of the Nebraska State 
Board of Agriculture: 

FINANCIAL. 

The total receipts for the fiscal year ending December 31, 1894, 
including the balance on hand from the year 1893, $2,978.58, was 
$27,603.65; net receipts for the year, excluding balance on hand, 
$24,59407; total expenditures, $28,827.18, leaving a deficiency of 
$1,123.53. This deficiency was provided for by a generous and 
voluntary tender of a loan, by Austin Humphrey individually. Thus 
all indebtedness has been paid in full to date. 

While, as will be seen, the receipts or assets for the year 1894 
was quite below the average of late years, to the credit of the Board 
be it said expenditures were more than correspondingly less than 
previously. 

Of these expenditures $13,923.69 was paid in premiums and 
$14,903.49 other expenses. The expenditures other than for 
premiums are classified as follows: 

PRINTING, STATIONERY, SUPPLIES, ETC., $2,345.96. 

Under this head is included all printing, letter heads, envelopes, 
stationery, and supplies of this character for all officials of the 
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Board; printing tickets of all kinds, premium listsj illuminated 
fair hangers, diplomas, silver medals, and engraving, advertising 
novelties, cards, etc. 

MISCELLANEOUS, $1,890.89. 

Under this head is embraced: annual dues to American Trotting 
Association and speed supplies, commissions paid booth manager, 
solicitors for advertisements in premium list, traveling and other 
expenses of canvassers for fair, rent of tents, ice, sawdust, speed 
penalties collected for other tracks and remitted, costs of protests, 
entrance moneys refunded, railroad coupons redeemed from sol- 
diers, expenses Manufacturers' and Consumers' Association, sup- 
plies for halls, sprinkling, water closets, fish commission, expenses 
delegates to Denver and Chicago. 

POLICE, GATE KEEPERS, JUDGES, CLERKS, ETC., $2,523.20. 

These items of expenses embrace all pay rolls of police, gate- 
keepers, treasurer's office, secretary's office, judges, experts, general 
superintendents, class superintendents, and assistants. 

FREIGHT, TELEGRAPH, AND EXPRESS, $579. 95. 

This item includes all the freight, express, telegraph, during the 
entire year, telephone on the fair grounds, cartage for the year, and 
railroad switching during fair. 

SALARIES PAID, $2,762.50. 

This for salaries fixed by the by-laws, for president, treasurer, 
secretary, and board of managers. It will be seen that this item is 
$687. 50 less than for 1893. And by reason of Board of Manager 
Barker donating the whole of his salary, $187.50, and the secretary 
$500 of his salary for the year 1894. 

APPROPRIATIONS, $2,100. 

This embraces $1,000 paid State Horticultural Society, $100 to 
each of the five scientists of the board — botanist, geologist, chemist, 
entomologist, and meteorologist, and $600 for secretary's office — 
clerks, lights, fuel, office rent, etc. 

LUMBER AND LABOR ON FAIR GROUNDS, $832. 4:8. 

This covers lumber, hardware, and other material and labor on 
grounds and during fair. 
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ATTRACTIONS, $400. 

Paid for band, the Drummer Boy and Jeakle's Hippodrome. 

LIVERY $16.50. 

This for horses for use of president and general superintendent 
omnibus tickets, and hack hire in the discharge of official business 

HOTEL BILLS, $531.05. 

This inchides for the entire State Board at last annual meeting, 
board of managers for the entire year, invited guests from other 
states, and for those serving without pay during the state fair. 

POSTAGE, $209.10. 

This amount is exclusive of the prepaid envelopes in included the 
current printing, stationery, and the like. It is principally for 
annual reports, fair hangers and^other advertising sent out 

FORAGE, $711.87. 

This amount was paid out for forage. There was sold, $336. 30. 
This deduct from tne purchase leaves the actual cost of forage, 
$375.57. 

ANNUAL MEETINGS OF THIS BOARD. 

The management, realizing that these annual meetings, the only 
occasion when the full State Board convenes, should be of more 
importance than merely to elect its officers, has for this meeting 
arranged a program of exercises which has been extensively circu- 
lated. These convocations should occupy not less than two days — 
better more, as in all other states — devoted to the consideration of 
agriculture and kindred subjects, of which this Board is everywhere 
in this state regarded as the special custodian, exponent, and pro- 
mulgator. Beside, if it keep in touch with the progress of the day, 
it should issue at least monthly bulletins of information relat- 
ing to crops, seasons, climate conditions, etc. I regret to mention 
that while in advance in most respects, in this we are the only 
state in the Union failing in such modes of imparting valued and 
demanded information. For this failure, I beg to say that this 
Board is no wise responsible. It has no means of defraying the 
expenses incident While Nebraska can and does hold out and 
present as many advantageous inducements to home-seekers and 
home-builders as any other state in the Union, legislative appropri- 
ations for the support of the Board in this line of work is more 
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than one hundred per cent less than for any other. We have the 
meager sura of $2,000. Of this we ^ive the State Horticultural 
Society $1,000 and $500 to scientists, to enable us to present an an- 
nual report which other states compliment us by classing as one of 
the very best published. Thus in fact we realize, all told, from the 
state the piteous sum of $500. All other available assets, or means 
of support for the Nebraska State Board of Agriculture, it impro- 
vises. Our next door neighbors, Kansas, Iowa, and Illinois, provide 
their state boards of agriculture with means annually ranging from 
$11,000 to $24,000. I have before me the official report of the sec- 
retary of the New York board, showing annual appropriations for 
that state, $228,500. It is generally thought that m that old, and 
called completed, state the maximum of progress in agriculture had 
been reached and further legislative aid not needed The fact is such 
liberal appropriations make, maintain, and continue a maximum. 

California is still more liberal. She gives agriculture and horti- 
culture alone in ten years $865,865, and to these and all kindreds 
within the same time the munificent sum of $2,563,323. 

These references are here given as evidence that something more 
should be done by the state to enable the Nebraska Board of Agri- 
culture to more nearly approximate the expectations and demands 
of the public. I respectfully suggest that some mode be formu- 
lated and the present legislature be importuned for aid in the di- 
rection I have indicated. 

THE FAIR OF 1894:. 

The annual fair and exposition for 1894, while held under the 
most adverse environments ever before undertaken in the history 
of Nebraska, was, all conditions considered, without a superior in 
the record of her exhibitions. In fact the purely agricultural pre- 
sentation was far superior to any preceding fair. But for the in- 
clemency of the last day it would have been a complete financial 
success, and paid out. The three great factors of a fair were ful- 
filled: a good exhibit, Sfood attendance, and patrons pleased. 

In connection with the subject of fairs permit, please, reminding 
of " New Modes, " "New Departure," ''Improved Methods," or 
whatever kindred terms or expressions may be deemed most appli- 
cable, and which means in reality progress, onward, keeping in 
harmony with times and newer demands. Such line of thought 
and action must be realized and adopted if progressive usefulness 
is attained. The adage of the old German poet, Borbonius, "All 
things change in time, and we must < h;nge with them," was never 
more forcibly true than now. Ancient methods fail longer to at- 
tract and interest The stereotype "object lessons" for a past 
decade have been thoroughly memorized. New ones in full sym- 
pathy and accord with advanced ideas and objects must be pre- 
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sented. It is sound policy for organizations dependent on public 
patronage to give ear to such demands, whether or not they may at 
all times correspond with views of managers. 

At the late live stock gathering at Chicago, in November last, a 
"National Live Stock Exhibitors' Association" was organized, 
having for its object a more uniform system of exhibits, and to 
bring into closer communion exhibitors and fair managers, to the 
end that greater mutual advantages may inure to all concerned. 
This will be referred to in detail in my report as delegate to inter- 
national and district fair meetings. SuflSce it to say here that fair 
managers cannot fail to recognize that harmonious relations be- 
tween exhibitors and themselves are essential to success and best 
results. That there can be no fair or exposition without exhibitors 
goes without saying, and that a proper and discriminate knowledge 
as to the worth of various exhibits must be understood and exer- 
cised. 

AGRICULTURE AND CROPS OP 1894. 

To say that 1894: crop results in Nebraska were disastrous with- 
out precedent does not mean to disparage nor reflect upon ability 
to produce maxima in the opposite direction, and which has been 
the case during our existence, in a large majority of seasons. Con- 
ceding the unparalleled shortage of last year, we still have, as we 
have always had, the same unsurpassed productive soil, the same 
indomitable soil manipulators, who will, as heretofore, exercise 
that will which always produces a way. With these there is no 
lack of continued, unbounded confidence in agriculture in Nebraska. 
Such an ordeal as that through which we have just passed only 
tends to brighten the faith of intelligent, persistent soil-tillers. 
And, after all, it is but one of those periodical ills which befall all 
vocations and all sections. Nor are we alone in misfortune, in this 
respect The ''cold wave" so to speak, was near universal. In 
biblical parlance, slightly paraphrased, ''our afflictions which en- 
dure but for a season work out for us far more exceeding weight 
of" — ^good results in the end — better corps and better returns. 
Some one once wrote, or said, it matters not which, who, or when, 
that "We learn more from failure than from success." 

However consoling, or otherwise, these references may be, there 
are facts in these instances connected with highest attainments in 
agriculture to be observed and heeded, stubborn facts, but which are 
not insurmountable and, unlike the ancient ghost, will "down at 
bidding." The season of 1891 is full of "lessons to be learned;" 
notably, demand for a more careful and scientific mode of farm 
culture, irrigation, water storage, deep plowing, early planting, 
and constant tillage during drouth periods, utilizing much that 
heretofore has been permitted to go to waste, produced, and then 
thrown away. 
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This is not the time or occasion for an extended essay on farm- 
ing. Let these brief allusions suffice to awaken thought 

Carefully prepared reports from reliable sources will scarce 
warrant for corn, the staple crop of the state, a yield of over seven 
bushels to the acre, averaging the whole state and including the 
entire area planted. 

This compasses the extreme semi-arid western portion and the 
more favored regions. On Missouri river bottom lands, and other 
less extensive valleys in the state, there were, in many instances, 
most excellent crops of corn produced the past year, while in 
many other sections the crop was an entire failure. 

WINTEK CORN EXHIBIT. 

By reason of the financial conditions confronting the board of 
managers, as shown in the statement of the treasurer, it was 
deemed advisable not to hold the usual winter corn exhibit in con- 
nection with this meeting, but rather to formulate a program more 
after the manner of farmers' institutes as just referred to. This, 
it is hoped and believed, will, in a measure at least, compensate. 

It is hoped, however, this factor in the work of the Board will 
not be abandoned. It has grown in importance and is popular 
with producers. Eather enlarge, and perhaps omit the word 
"corn," making a sort of general winter exhibit in connection 
with an annual farmers' institute work. I trust the Board will 
give a thought to this. 

SPEED KING FAOTOB. 

Pardon me if I suggest that in considering the question of re- 
locating the state fair, that attention be given the matter of a mile 
track. This is essential, if it be your intention to retain and main- 
ttiin the speed ring as a factor in your fairs. The progressive spirit 
is abroad among horsemen as in all things else. My experience in 
corresponding with and soliciting horse owners is that no longer 
will good horses patronize a half mile track. The decline in our 
speed receipts is an incontrovertible evidence in support of the rec- 
ommendation. In 1891 our speed fees received were $5,142.75; in 
1893, $4,251; in 1894, $2,592.50. The demand for a mile track 
is so near universal that it can no longer safely be ignored. 

ANNUAL REPORT FOR 1893. 

The full annual repart of the Board for 1893 has been issued and 
extensively circulated as heretofore. It has been most favorably 
commented upon by all who have reviewed it, both the press and 
individuals. For this much is due our corps of scientists. 
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I suggest that to this corps be added " Veterm:irian," "Biolo- 
gist," and "Engineer." The latter with reference particularly 
to the problem of irrigation. 

INSUKANOE. 

Permit me to remind this Board that all of its insurance policies 
now in existence expire July 11, 1895. Orient Insurance company, 
$2,225.00, premium $155.75; American Insurance company, $1,- 
775.00, premium $124.25; Home Insurance company, $500.00, 
premium $5.00. 

On motion of Mr. Dunham, the portion of secretary's report not 
financial be referred to a select committee of three: Wm. R. 
Bowen, of Douglas, J. R Cantlan, of Dodge, and M. L. Hayward, 
of Otoe. 

In due time this committee reported the following, which was 
adopted: 

To the State Board of Agriculture: 

Your committee, to which was referred the recommendations of 
our secretary, congratulate the Board that practically one-half the 
expenditures of last year were premiums on exhibits. 

We recommend that the following appropriations be continued, 
viz: $1,000 to State Horticultural Society, $100 each to our botan- 
ist, geologist, chemist, entomologist, and meteorologist; and, at the 
discretion of the president, $100 each be appropriated for an engineer, 
biologist, and veterinarian. 

We are fully in accord with the proposition that our January 
meetings be extended to cover not less than two full days; and we 
recommend that a committee have in charge the preparation of a 
programme that will induce a larger attendance at such meetings, 
and that will interest and instruct those in attendance. 

We regret that the report of the secretary reached your commit- 
tee at too late an hour for fuller consideration. 

Respectfully submitted, 

Wm. B. Bowen, 
J. R. Cantlan, 
M. L. Hayward. 

On motion of Mr. Hayward, a vote of thanks was tendered Aus- 
tin Humphrey for his advance of funds to meet the shortage occur- 
ring at the state fair, 1894 

Robt W. Furnas, as delegate to the Western District Fair As- 
sociation, reported the following: 
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REPORT OP DELEGATE TO WESTERN DISTRICT PAIR 

ASSOCIATION. 

To the Nebraska State Board of Agriculture: 

As your delegate appointed to attend the meeting of the West- 
ern District Fair Association, Chicago, November 27, 1894, I beg 
to report: 

The association met as per announcement The attendance was 
larger than ever before, and unusual interest manifested. 

In addition to the duty of fixing fair dates, the association was 
called upon to consider the action of the ''National Live Stock Ex- 
hibitors^ Organization." This is a newly formed organization 
which has for its principal object uniform classifications and rules 
touching the exhibition of live stock at state fairs in the United 
States. A committee had formulated a series of rules governing 
exhibits and a new classification of premiums. The following is 
the report of that committee submitted the fair association for 
consideration: 

GENEBAL BEGOHMENDATIONS. 

1. We recommend that no entry fees be charged in any live 
stock department except in the speed rings; and that we express 
our willingness to pay a reasonable charge for stalls and remit for 
same at time of making entries. 

2. We heartily endorse the single judge system of awarding 
prizes, and insist that men of unquestioned integrity and recog- 
nized ability be chosen for this important work. We recommend 
that the name of one man as judge and of another as alternate (the 
latter to act in case the regular judge shall be unable to discharge 
the duties) be printed in the prize list at the head of the section on 
which such judge is to act. We recommend further that such 
judges be chosen from lists of names to be furnished by the various 
national breeders' organizations. 

3. We recommend that all entries of live stock close at least 
fourteen days prior to the opening of the show. 

4. We recommend that all exhibitors be required to give full 
name, age, sire, and dam, and registry numbers ^or present cer- 
tificate of acceptance) of each animal at time of maKing entry; and 
that only such animals be eligible to competition as are recorded or 
are eligible to record in the standard pedigree registers approved 
by the World's Columbian Exposition. 

5. We recommend that a complete catalogue be issued in which 
entries shall be properly numbered and the whole arranged by 
breeds and classified according to the manner in which they are to 
be shown in the ring. 

6. We recommend that a printed placard with number corres- 
ponding to that contained in the catalogue be furnished in dupli- 
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cate for each animal, and that such placard be posted conspicuously 
in the stall or pen occupied by the animal to which such number be- 
longs, and that in the case of cattle or horses the duplicate number 
be worn by the animal or groom during exhibitions in the show 
ring. 

7. We recommend that a bulletin board be provided for use in 
each department so that the public may have suitable information 
as to the daily program of the judging, giving division, section, 
and class, and that the catalogue numbers of the winning animals 
be posted from time to time as the judging progresses. 

8. While deprecating breed competitions as of doubtful utility 
we recognize the fact that they may tend to increase public interest in 
the shows; and in relation to these we recommena that wherever 
money prizes are now provided for such competition such funds be 
transferred and added to the class prizes proper, and medals or other 
inexpensive prizes be offered in such championship competition, to 
the end that every inducement be held out for large exhibits in the 
class rings. 

9. We urge that three cash prizes be given wherever possible, 
and suggest as one of the readiest means for providing the neces- 
sary funds for such extension of class prizes that cash prizes be 
limited throughout to the class rings, and that in all cases the class 
prizes be made as liberal as the state of the society's treasury will 
warrant. 

10. We recommend that all fairs designate their premiums by 
ribbons of uniform colors, preferably those adopted at the World's 
Columbian Exposition — blue for first, red for second, and white 
for third. We further recommend that the judge be authorized 
to designate at his discretion as highly commended or commended 
one or more conspicuously meritorious animals which may not 
have received cash prizes, and assign yellow and green ribbons re- 
spectively to indicate the same; and royal purple be used to desig- 
nate all championships. 

11. We urge upon fair managers the provision of prompt 
switching facilities for entering and leaving the grounds and for 
adequate loading and unloading platforms. 

12. We recommend that all state fairs adopt a uniform classifi- 
cation throughout, so far as practicable, and, as affording a basis 
for this, we respectfully recommend the following: 

CATTLE — BEEF BREED& 

Bull three years or over, bull two years and under three, bull 
one year and under two, bull calf under one year. 

Cow three years or over, heifer two years and under three, 
heifer one year and under two, heifer calf under one year. 
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• 

Exhibitor's herd, to consist of one ball two years or over, one 
cow three years or over, one heifer two years and under three, one 
heifer one year and under two, one heifer under one year — first 
premium, second premium, third premium. 

Breeder's young herd, to consist of one bull under two years, 
two heifers one year and under two, and two heifer calves under 
one year, all except the bull to be bred by the exhibitor — first 
premium, second premium, third premium. 

Get of sire — ^four animals of either sex under four years, the 
get of one sire — first premium, second premium, third premium. 

Produce of cow — two animals of either sex, produce of one cow 
— first premium, second premium, third premium. 

Sweepstakes — bull one year or over — cash prize or medal. Cow 
one year or over — cash prize or medal. 

CATTLE — DAIRY BREEDS. 

We recommend the same classification for dairy stock as that 
indicated above for beef breeds excepting that we suggest that all 
calves be required to be at least six months old. 

It is recommended that the herd prizes in each class in this sec- 
tion be made uniform with those oflFered for the beef breeds, and 
the same recommendation is made with reference to prizes for 
''get of sire," "produce of cow," and "male and female cham- 
pionships." 

It is recommended that all animals to be shown in the cow 
classes upon any given day be milked in the presence of the judge 
or his deputy at, say, 6 p.m. of the evening previous; and that in 
the case of cows to be judged after noon, such milking be required 
at, say, 6 a.m. of the same day. We also recommend a regulation 
whereby the judge may at hi soption require any cow to be milked 
while in the ring or before awards are made to the class to which 
she belongs. 

While recognizing the value of all well-conducted butter tests, 
in view of the circumstances necessarily surrounding those made in 
the show-yard, we recommend that they be dispensed with by all 
fair associations. 

SHEEP. 

We recommend the following classification for this class of stock: 

Ram two years or over, ram one year and under two, ram under 
one year. 

Ewe two years or over, ewe one year and under two, ewe under 
one year. 

Flock, to consist of one ram any age, one ewe two years or over, 
one ewe one year and under two, and one ewe under one year — first 
premium, second premium, third premium. 
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Pen of four lambs, to consist of two rams and two ewes, all the 
get of one ram and owned and bred by exhibitor — first premium, 
second premium, third premium. 

Sweepstakes for best ram any age, and sweepstakes for best ewe 
any age. 

We recommend that a rule be adopted preventing exhibitors from 
improperly or stubble-shearing their sheep, and that the rules pre- 
venting coloring be dispensed with. 

As the value of our sneep depends largely on early maturity, we 
recommend that the relative amounts offered for lambs and aged 
sheep be proportioned as nearly as possible in accordance with the 
relative amounts allowed sheep of the different ages at the World's 
Columbian Exposition. 

SWINE. 

On account of the absence of N. H. Gentry, the representative of 
the swine interest upon this committee, nothing was done beyond a 
general indorsement of the World's Columbian Exposition swine 
classifications. It is possible that some changes from this are de- 
sirable, and it is of course not asked that a fourth cash prize be 
given, as was the case at the World's Fair. It is to be hoped that 
at the next meeting opportunity will be had to discuss the interests 
of swine-breeders in this matter at length, to the end that any de- 
sired modifications may be duly considered. 

POULTRT. 

The absence from the committee meeting of Mr. Sid. Conger of 
Indiana likewise prevented any detailed consideration being given 
to the interests of poultry fanciers in this connection. Mr. Conger 
transmitted, however, a printed prize list which meets with his ap- 
proval, and on account of his long experience and high standing as 
a breeder and exhibitor it was recommended that the classification 
which he endorsed in a general way be approved. 

HORSES— ALL DRAFT BREEDS. 

Stallion five years or over, stallion four years and under five, 
stallion three years and under four, stallion two years and under 
three, stallion one year and under two, stallion foal. 

Mare four years or over with foal at foot, mare four years or 
over, mare three years and under four, mare two years and under 
three, mare one year and under two, filly foal. 

Stallion and four of his get under four years. 

Mare and two of her progeny. 

Sweepstakes — Open to all Draft Stock, — Best grade draft gelding three 
years or over — ^first premium, second premium, third premium. 
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Draft teams weighing not less than 3,200 pounds of either sex or 
any age or breed — first premium, second premium, third premiuoL 
This class to be shown in harness. 

HORSES— COACH, CARRIAGE, AND OTHER LIGHT HOBSE STOCK. 

We recommend for the various classes of coach, carriage, and 
other breeding stock of the lighter types classifications for the dif- 
ferent breeds similar to the above, excepting, of course, in the case 
of teams shown in the harness, where no weight qualifications should 
be required. 

We recommend a class for combined harness and gaited saddle 
stallion, mare, or gelding, to be first shown in harness and then 
under saddle. 

After careful consideration of this report, followed by a polled 
vote seriatim, it was adopted and recommended to State Fair As- 
sociation, with the exception that announcing names of single judges 
with premium list issue, and in draft horses in which "5 year old 
and over stallions" was called for. The old classification "4 year 
old and over" was adhered to. 

The Association fixed prices of stalls and recommend as follows: 
"All stalls and pens, whether used for bunks or animals, but not 
applicable to speed horses: double, or box stalls, $4; single open 
stalls, $2; pens for sheep and swine, $1; no feed nor bedding in- 
cluded." 

At this meeting application for membership was made on the 
part of New York and other eastern states. Ihey were admitted, 
and the name of the Association changed to " Western and Eastern 
District Fair Association." 

The following fair dates for 1895 were arranged and recom- 
mended for adoption: 

Northwestern and Southwestern circuit: beginning with Minne- 
sota the last week in August, 26th to 31st, and following in this or- 
der: Nebraska, September 2d to 7th; Iowa, September 9th to Mth; 
Wisconsin, September 16th to 21st, Illinois, September 22d to 28th; 
St. Louis, September 30th to October Ith; followed by Kansas and 
Texas, dates not fixed. 

Eastern circuit: New York, August 26th to 31st; Ohio, Septem- 
ber 2d to 7th; Michigan, September 9th to 14:th; Indiana, Septem- 
ber 16th to 21st, and to round off on Illinois and St Louis. 

It will be borne in mind that the action of the *' National Live 
Stock Exhibitors' Organization" and the "Western and Eastern 
District Fair Association" are neither binding on state fair asso- 
ciations. They are but recommendatory, subject to adoption or 
rejection. 

This report is respectfully submitted for the consideration of the 
Nebraska State Board of Agriculture. 
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The officers of the Western and Eastern Fair Association were 
continued as for last year, Eobt W. Furnas, Nebraska, president, 
J. M. True, Wisconsin, secretary and treasurer. 

RoBT. W. Furnas, 

Delegate, 

J. M. Lee, superintendent of Class F, farm products, fairs 1894, 
reported as follows: 

Lincoln, Neb. , January 15, 1895. 

To the Honorable Board of Managers : 

In compliance with sections thirty-ei^ht (38) and forty-five (45) 
I respectfully submit the following report as superintendent of 
Class F, farm products: 

When I entered upon duty on Tuesday morning, with my three 
most excellent expert judges, Messrs. f aine, Harrison, and Wal- 
ters, we found a larger number of entries made than had ever been 
at any previous fair, and it was thought by many it would be im- 
possible for one committee to complete the work before the end of 
the fair, but through some very valuable assistance rendered by 
Mr. Harrison, the gentlemanly and efficient superintendent of the 
hall, by Friday noon we had succeeded in finding and thoroughly 
examining every article entered, anrl rendered a decision satisfac- 
tory to the exhibitors so far as I have been able to learn. 

I would like to mention the very excellent quality of all the ex- 
hibits, more especially those raised under irrigation. 

Respectfully submitted. 

J. M. Lee, 

Superintendent Class F, 

This report was ordered printed with proceedings. 
On motion of Mr. Furnas, it was 

Resolved^ That when this Board adjourns this evening that it 
adjourn until 8:30 o'clock to-morrow morning, in order that mem- 
bers may attend the meeting of the State Historical Society when 
Mr. Morton, its president, is to deliver an address. 



PROPOSITION FOR LOCATING THE NEBRASKA STATE PAIR 
FOR A TERM OF FIVE YEARS. 1895, 1896, 1897, 1898, and 1899. 

In compliance with the action of the Nebraska State Board of 
Agriculture, its board of managers, and the law of the State of Ne- 
braska in relation thereto, the following proposition for locating 
the State Fair of Nebraska for the years 1895, 1896, 1897, 1898, 
and 1899 were submitted for consideration. 
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The same was referred to a special committee, consisting of R. 
H. Henry, of Platte county; Eobt. W. Furnas, of Nemaha; M. L. 
Hay ward, of Otoe; J. B. Dinsmore, of Clay; E. A. Stewart, of 
Washington; S. M. Barker, of Merrick, and S. C. BaSvSett, of 
Buffalo. 

It was required of this committee that it should, after careful 
examination of the written proposition, visit in person the several 
grounds upon which it was proposed to hold the state fairs for the 
years named, and report to the State Board. 

These duties having been performed, the committee submitted 
the following unanimously signed report to the State Board of 
Agriculture at its annual, January 15, 1895, meeting for its * 
consideration. 



REPORT OP THE SPECIAL COMMITTEE. 

Lincoln, Neb., January 1, 1895. 
To the State Board of Agriculture : 

Gentlemen — Your committee appointed under the following 
resolution, " Resolved, That all bids for relocating the state fair for 
five years from January, 1895, be returned to the makers and that 
new bids for such location be by the secretary received up to the 
first of January, 1895, and that such bids be opened by a commit- 
tee of seven to be appointed by the president, two of whom shall 
be the president and secretary of the Board, such committee to 
examine the grounds and bids and prepare such contracts as may 
be necessary," report as follows: 

We received from your secretary bids from Omaha, Lincoln, 
and Grand Island, copies of which are hereto annexed and made a 
part of this report We examined the grounds offered by such 
cities. 

The grounds and improvements at Lincoln need no description. 
The grounds consist of about 110 acres with a good half mile 
track. The buildings now thereon are the same as have been here- 
tofore used for fair purposes. The grand stands seat 4,000 people, 
and perhaps should be enlarged. The other improvements with 
the increase proposed would likely be sufficient for the coming five 
years. The grounds are about one and one-half miles from the 

?ostoffice and are reached by three railroads and one motor line, 
he facilities for reaching the grounds are amply sufficient By the 
bid of Lincoln the poultry house is to be increased twenty-five per 
cent A new building for the display of textile fabrics equal in 
size to the present art hall is to be builded. All buildings to be 
painted. AH fences, buildings, stalls, and all other improvements 
on the grounds to be put in good repair and the track to be put in 
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good order so as to make it a regulation track before the opening 
of the fair of 1896. All of such property to be turned over to you 
in good order and good repair before the first day fixed for hold- 
ing the fair of each year. Any buildings or improvements that 
may be destroyed during the five years are to be replaced by the 
Nebraska Exposition Association in time for holding the next suc- 
ceeding fair. Switching charges are to be paid by your board. 

The Nebraska Exposition Association agree to furnish all water 
necessary at such fairs free of charge. We find the party making 
such proposition financially good and able to comply with its offer. 

We find the grounds at Grand Island first-class in every respect. 
The proposition is very plain and seems to be very fair. Five 
railroads run into Grand Island and all of them can very easily run 
into the grounds. The facilities for taking passengers and freight 
into the grounds are ample. Plenty of pure, good water for all 
purposes is to be provided free of all charges by the citizens of Grand 
island; they also agree to pay all switching charges. They agree 
to furnish such improvements on the grounds as are specified in 
their bid, which, in our opinion, will be sufllcient for all purposes; 
they also agree to put all such improvements as well as the race 
track, which is to be a regulation mile track, in good condition and 
repair before the opening of the fair in each and every year. The 
amphitheatre mentioned is to hold two thousand people; it is 
claimed, however, by the parties making the bid, that the figures 
were made 2,000 owing to a clerical error made in specification 
issued by your board of managers, and they are willing to erect an 
amphitheatre to hold 6,000 people. We believe the parties making 
the offer are able to comply with it and that their bond is good. 
They are enthusiastic and earnest in their efforts to secure the 
location of the fair in their city. Their success in carrying out 
other enterprises gives assurance that if you locate the fair at 
Grand Island her citizens will comply with their offer and do all 
that men can do to make the fair a success. 

We find the grounds offered at Omaha good and capable of being 
made first-class fair grounds. A mile track is being made, and will 
be, when completed, a first-class regulation track. The tract is 
nearly four miles from the postoflice and will be reached, before 
August, by four and perhaps five different railroads and a motor 
line. These railroads will take passengers from city depot to the 
grounds in from twelve to twenty minutes. Fare not to exceed 
five cents each way. They also agree that the fare from Council 
Bluffs shall not exceed fifteen cents each way. Ample facilities are 

Provided for taking freight and passengers into the grounds, 
lenty of water for all purposes is to be provided free of charge; 
all switching charges are to be paid by Omaha parties. Track, 
buildings, fences, and all improvements offered are to be builded 
before the fair of 1896, and to be located as directed by your board 
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of managers. Track and all other improvements to be put in first- 
class repair before the opening of the fair in each and every year. 
We find that the parties making the offer have in their hands ample 
funds with which to carry out their proposition. Such parties as 
well as the citizens of Omaha are very anxious to have the fair lo- 
cated in their city, and seem willing and anxious to do everything 
in their power to meet any requirements you may make, and to 
assist you in holding successful fairs each year. 

The committee take pleasure in returning thanks to each of these 
cities for the courteous treatment received at their hands. 

R. H. Hbnbt, 

ROBT. W. FUKNAS, 

M. L. Hayward, 

J. B. DiNSMORE, 

E. A. Stewart, 
S. M. Barker, 
S. C. Bassett. 



THE LINCOLN PROPOSITION. 

Lincoln, Neb., December 31, 1894. 
To the Nebraska State Board of Agriculture : 

Gentlemen — ^The Nebraska Exposition Association, of Lincoln, 
hereby tenders to your Board the use of its pounds and buildings 
thereon for the purpose of holding your annual fair for the years 
1895, 1896, 1897, 1898, 1899, and said Nebraska Exposition Asso- 
ciation agrees that if your Board decides to accept of said tender 
and agrees to bold its said annual fair upon the grounds of said as- 
sociation, at Lincoln, for the years above enumerated that it will 
paint and repair the buildings now on said grounds so as to put 
them in proper order for the accommodation of exhibitors at said 
fair; that it will repair the fence surrounding the grounds and the 
race track, and also put said track in good condition for racing 
purposes. That it will add twenty-five per cent to the capacity of 
the present poultry building, and that if, after full consultation 
with your board of managers, they deem it necessary to have an- 
other building on said grounds for the accommodation of e^ibitors 
of the class known as textile fabrics that it will erect such build- 
ing to equal in capacity the present Art Hall on said grounds. 
AU of said repairs and improvements to be made after consultation 
with your board of managers. 

The Nebraska Exposition Association, 

By J. D. Macfarland, 

PreridenL 
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THE GRAND ISLAND PROPOSITION. 

Gband Island, Neb., December 27, 1894 

To the Nebraska State Board of Agriculture: 

Gentlemen — ^Referring to the advertisement of your secretary, 
asking for proposals for locating the Nebraska State Fair, 

The Hall County Agricultural Society of Grand Island, Ne- 
braska, offer to your Board the use of the fair grounds containing 
120 acres, surrounded by a tight board fence, in the city of Grand 
Island, Nebraska, together with the buildings and improvements 
thereon, for the accommodation of the Nebraska State Fair for the 
years of 1895 to 1899 inclusive, said gi'ounds being those upon 
which the Hall County Fair has been held heretofore. 

And in case you vote to hold said state fair upon said grounds, 
for the years 1895 to 1899 inclusive, we agree to make the follow- 
ing improvements: 

One-naif mile regulation race track, or a mile track if necessary. 

100 speed stables, 10x12, shingle roofs. 

200 box horse stalls, 6x12. 

200 open horse stalls, 6x12. 

400 open cattle stalls, 6x12. 

400 swine pens, 6x6. 

300 sheep pens, 6x6. 

One agricultural hall, same shape as now, centers 60x60, with 
eight wings 40x50. 

One manufacturers and consumers hall, same floor^pace as now 
in merchants hall, center 45x45, four wings 45x50. 

One art hail, floor space and shape same as now, diameter of 
building 80 feet. 

One textile fabric hall, floor space and shape of building same 
as art hall. 

One dairy building, same in all respects as now, center 52x70, 
one wing 32x40, one wing 12x50. 

One fish exhibit building, twice size of present, round or octag- 
onal in form, floor space not less than 64x64. 

One poultry hall, 64x120. 

Bee exhibit building, 48x60. 

One building for board of managers and president's offices and 
rooms, building 28x40. 

One secretary's office same size as now, 24x32, three rooms. 

One small office building, 14x16 for each superintendent cattle, 
horses, sheep, and swine. 

One small building for each master of transportation and superin- 
tendent of gates, 14x16. 

One police headquarters, 30x40, with bunks. 

One power hall, 32x196, with shafting, no floor. 
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One hay shed and one grain shed, each 16x32. Grain shed with 
floors and bins. 

One treasurer's building, 20x40, three rooms. 

One band stand, 16x16. 

One judges' stand, speed ring, 12x12. 

One amphitheatre with seating capacity for 2000 persons. 

One express and telegraph office, 12x24. 

One horticultural hall, center 32x32, with three wings, each 
32x50. 

One floral hall, 32x72. 

Eight outdoor walks or water closets for gents, 12x20. 

Ladies' water closets and wash rooms in each of the halls, 10x12. 

One main flag staff, 85 feet high. 

One quartermaster's store room, 12x24; yard attached, 50x75. 

One seated and roofed amphitheatre to each horse, cattle, and 
swine shows, rings 20x40. At each cattle and horse ring judges' 
stand, 8x8. 

Water to be provided and sufficient in all parts of the ground, 
and pure filtered water supply for fish exhibit building. 

All of said buildings to be completed and ready for occupancy 
and all other improvements made by September 1, 1895. 

All the railroads centering here have tracks laid into the grounds; 
hence all exhibits of whatsoever kind can be unloaded within the 
gates. 

Ample means of transportation to and from the grounds are af- 
forded by the several railroads, street car lines, hacks, omnibuses, 
and other veRicles. 

All the above buildings, including the fence, to be placed in good 
condition on each 15th day of August, during said term of five 
years. 

A new motor line will be built into the grounds. 

A bond is herewith enclosed. 

The Hall County Agricultural Society, 

By W. H. Harrison, 
Geo. F. Ryan, President. 

Secretary. 



THE OMAHA PROPOSITION. 



Omaha, Neb. , December 31, 1894. 

To the NehrasJca Stale Board of Agriculture : 

Gentlemen — Referring to the request of your honorable Board 
asking for proposals for locating the Nebraska State Fair for ensu- 
ing five years: 



(( 
(( 
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The Omaha Driving and Park Association and the Omaha Fair 
Association of Omaha, Nebraska, duly incorporated, jointly offer to 
your Board 160 acres of ground, as further specified in paper hereto 
attached, together with the required improvements and buildings 
thereon for the accommodation of the Nebraska State Fair for the 
years 1895 and 1899 inclusive. 

And provided you vote to hold said State Fair upon these grounds 
for the period named we agree to make the following improvements 
on the property, to- wit: 

Tight board fence 8 feet high about the premises. 

One-half or one mile regulation race track, as may be selected by 
you. 

100 speed stables 10x12, shingle roofs. 

200 box horse stalls 8x12, '' *' 

200 open horse stalls 6x12, " " 

400 open cattle stalls 6x12, " " 

400 swine pens 6x6, " 

200 sheep pens 6x6, " 

One agricultural hall same shape as now in use, centers 60x60, 
with eight wings 40x50. 

One manufacturers' and consumers' hall, same floor space as 
now in merchants' hall, center 45x45 with four wings 45x50. 

One art hall, floor space and shape the same as now, diameter of 
building 80 feet 

One textile fabric hall, floor space and shape of building same as 
art hall. 

One dairy building, same in all respects as now, center 52x70, 
one wing 32x40, one wing 12x50. 

One fish exhibit building, twice size of present, round or octa- 
gonal in form, floor space not less than 64x64. 

One poultry hall 64x120. 

One bee exhibit building, 48x60. 

One building for board of managers and president's offices, four 
rooms 28x40. 

One secretary's office, same size as now, 24x32, three rooms. 

One small office building 14x16, for each superintendent cattle, 
horses, sheep, and swine. 

One small building for each master of transportation and super- 
intendent of gates 14x16. 

One police headquarters 30x40 with bunks. 

One power hall 32x196 with shafting, no floors. 

One hay shed and one grain shed, each 16x32, grain shed with 
floors and bins. 

One treasurer's building 20x40, three rooms. 

One band stand 16x16. 

One judges' stand, speed ring, 12x12. 
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One express, telegraph, and telephone office, at least 12x24. 

One horticultural hall, center 32x32, with three wings, each 32x50. 

One floral hall, 32x72. 

Eight outdoor walks or water closets for gents, 12x20. 

Ladies' water closets and wash rooms in each of the halls, 10x12. 

One main flag staflF, 85 feet high. 

One amphitheater, with seating capacity for 12,000 people* 

One quartermaster's store room, 12x24, with yard attached, 

60x75. 

Water to be provided sufficient in all parts of the grounds as re- 
quested, and pure filtered water supply for the fish exhibit build- 
ing free of cost to your association. 

Eailroad and motor facilities to the grounds to carry 100,000 

people daily. 

Freight railroad trains will run into or reach the grounds; the 
same will apply to passenger trains. See map attached explaining. 

One seated and roofed amphitheater at each horse, cattle, and 
swine show rings, 20x40. At each cattle and horse ring judges' 
stand, 8x8. 

The rate of fare per passenger between Omaha and fair grounds 
will be five cents each way on motor line. The rate of fare be- 
tween Omaha, South Omaha, and fair grounds via the M. P. Ry. , 
from Webster street depot, and via U. P. Ry. between the Union 
depot and fair grounds, shall not exceed five cents for fare one 
way, or ten cents for the round trip. 

All switching charges arising on cars of exhibits that may accrue 
between the termini of roads (not reaching the grounds) and the 
fair grounds will be paid by us. 

Telephone and telegraph lines will be constructed to the grounds 
free of expense to your association. 

All repairs necessary during the term of five years will be made 
as required by you, at our expense. 

As an evidence of our ability to carry out each and all of the 
obligations undertaken, find attached a certified copy of subscription 
list for fifty thousand ($50,000) dollars, and also a good and suffi- 
cient bond for fifty thousand ($50, 000) is attached further guaran- 
teeing that we will perform the obligations undertaken. A contract 
relating to the 160 acres of land, referred to in this bid, showing 
our ability to furnish said lands, will be f urnishe I when required. 

A statement made by C. S. Montgomery relating to our financial 
and legal status will be furnished when required. 

A map is attached showing Council Bluffs, Omaha, and South 
Omaha, giving population, distances, boulevards, and park systems. 
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We guarantee paved roads from the city to within eighty rods of 
the grounds. All of which is respectfully submitted. 

(Signed.) The Omaha Driving and Paek Assckiiation. 

Attest: Geo. N. Hice:s, By Chas. A Cob, PreMenL 

Secretary Omaha Driving and Park Asaoeialioru 

Omaha Fair Association. 

Attest: J. E. XJtt, By Dan Farrell Jr., PresidenL 

Secretary Omaha Fair Assodatian. 



DESCRIPTION OF GROUNDS REFERRED TO IN ACCOMPANYING 

PROPOSITION. 

The west half of the northeast quarter and the east half of the 
northwest quarter, section twenty-five, in township fifteen north, 
range twelve east, situated in the county of Douglas and state of 



Nebraska. 



OMAHA BOND. 



Know all Men by these Presents: That the Omaha Driving Park 
Association and the Omaha Fair Association, as principals and 
sureties of the city of Omaha, Douglas county, and state of Ne- 
braska, are held and firmly bound unto the Nebraska State Board of 
Agriculture in the penal sum of fifty thousand ($50,000) dollars, 
good and lawful money of the United States, to be paid to the 
Nebraska State Board of Agriculture, for which payment well and 
truly to be made, we do hereby bind our several organizations, in 
accordance with instructions given by your respective board of 
directors. 

Dated this 31st day of December, AD. 1894. 

Whekeas: The above bounden Omaha Driving Park Associa- 
tion and Omaha Fair Association did, on the 31st day of December, 
A.D. 1894, make a written proposition to the said Nebraska State 
Board of Agriculture to furnish certain lands, to erect certain build- 
ings, to make certain other improvements on said grounds as speci- 
fied in said proposition for the years 1895 to 1899 inclusive. 

Now the condition of the above obligation is such that if the 
above bounden Omaha Driving Park Association and Omaha Fair 
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Association shall well and truly perform its said agreements, then 
this obl'gation is void, otherwise to remain in full favor and ejffecL 

(Signed. ) The Omaha Driving and Park Association. 

Attest: Geo. N. Hicks, By Cha^ A. Cob, President. 

Secretary of the Omaha Driving and Park Association, 

Omaha Fair Association. 
Attest: J. E. Uir, By Dan Farrell, Jr., President, 

Secretary Omaha Fair Association. 



CONTRACT LOCATING FAIR AT OMAHA, 1895, 1896, 1897, 1898, 1899. 

This agreement by and between the Nebraska State Board of Ag- 
riculture, party of the first part, and the Omaha Driving and Park 
Association and the Omaha Fair Association, parties of the second 
part, 

WITNESSETH: That the party of the first part in consideration 
of the agreements hereinafter made and contained in a proposition 
made to the party of the first part by the parties of the second 
part, dated December 31, 1894, a copy of which is hereto annexed, 
hereby locates the Nebraska state fair upon the grounds mentioned 
in said proposition at Omaha, Nebraska, for the years 1895, 1896, 
1897, 1898, 1899. This location is made in pursuance of and in 
compliance with the vote of the members of the State Board of 
Agriculture, at its annual meeting in January, 1895, and is an ac- 
ceptance of the proposition hereto annexed. 

The parties of the second part in consideration of such location 
of said fair hereby agree to and with the party of the first part that 
they will, during said five years, fxirnish, free of charge, to the 
party of the second part for holding such fairs the 160 acres of 
ground specified in such proposition, and will place thereon, before 
the day fixed for opening such fair in 1895, all the buildings, fences, 
stables, stalls, and all other improvements mentioned and set forth 
in such proposition. That all such buildings, fences, and improve- 
ments shall be made of good material and te erected in a first-class, 
workmanlike manner. They agree to faithfully and fairly carry 
out and comply with each and every part of the promises, condi- 
tions, terms, and agreements of their said proposition. 

The parties of the second part further agree that the party of 
the first part shall have the right to remove from the grounds any 
and all improvements it shall at its own cost place thereon during 
said years; such improvements to be removed at any time within 
^ix months jEroxa »ua after the first day of January, 1900. 
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The track to be builded on said grounds shall be a good, first- 
class, regulation mile track. All of such buildings and other im- 
provements shall be located upon said grounds at such places as 
shall be designated by the party of the first part or its board of 
managers. 

All switching charges shall be paid by the parties of the second 
part The parties of the second part agree to supply, free of 
charge, plenty of good water for all purposes, on such grounds, at 
such parts thereof as shall be needed during the time of holding of 
said fairs. It is agreed that the officers of the party of the first 
part shall, during the holding of said fair, use, free of charge, the 
telephone and telegraph lines which are to be constructed to said 
grounds. 

The parties of the second part agree that if during the said five 
years any of such buildings or improvements shall be destroyed by 
fire, win I, or any other cause, they will, before the day fixed for 
opening the next succeeding fair, replace the same. 

The party of the first part to have full control of such grounds 
and all improvements thereon during said fairs and for six days 
prior to the opening and six days after the closing of each of said 
fairs. 

It is further mutually agreed that in case the parties of the sec- 
ond part shall at any time fail or refuse to comply with any part of 
their agreements, then in that case the party of the first part shall 
have the right to remove the state fair to any other city it shall 
select; the decision as to such failure and refusal to comply with 
the terms of this contract to rest with the board of managers of 
the party of the first part and the decision of the first party to be 
final 

In duplicate. 

Dated January 16, 1895. 

The Nebraska State Board of Agriculture. 

By Eli A. Barnes, President 

Omaha Fair Association. 

By Dan Farrell Jr., President. 

The Omaha and Driving Park Association. 

By Chas. a. Coe, President 

Attest: Robt. W. Furnas, Secretary. 

Secretary of the First Party. 
Attest: J. E. TJtt, Secretary of Omaha Fair Association. 

Attest: Geo. N. Hicks, 

Secretary Omaha Driving and Park Association. 
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On motion, nominatiom» were made to fill Tacancies on the Board. 
TbA following names were submitted: 

Bobt W. Fomas, Nemaha coonty. 
R BL Henry, Platte county. 
M. Dunham, Douglas county. 
Eli A. Barnes, Hall county. 
P. H. Zobel, Box Butte county. 
Uriah Bruner, Cuming county. 
P. E. Bennett, York county. 
J. Holcomb, Polk county. 

D. W. Montgomery, Nuckolls county. 

E. M. Searle, Keith county. 
W. E. Ewans, Franklin county. 
W. H. Barger, Thayer county. 
S. Klingman, Butler county. 
AL J. Abbott, Hayes county. 

J. A. Cronder, Sheridan county. 
J. B. Dinsmore, Clay county. 
J. C. Warner, Webster county. 
J. D. Beam, Custer county. 
A. Humphrey, Lancaster county. 
Chaa Mann, Dawes county. 

F. H. Briggs, Fillmore county. 
Theo. Smith, Johnson county. 

K. A. Stewart, Washington county. 
li. I. Hinman, Lincoln county. 
Geo. A. Slayton, Kichards county. 
John Dougherty, Cheyenne county. 
James Stewart, Madison county. 
J. M. Van Duyne, Saline county. 
Jos. A. Connor, Douglas county. 
J. D. Harris, Dixon county. 
J. W. Wray, Hitchcock county. 

G. A. Strand, Kearney county. 

F. B. Sheldon, Gtige county, to fill vacancy of A. V. S. Saunders. 

The committee on these nominations made by the president was: 

M. L. Hayward, Otoe county. 
T. A. McKay, Hamilton county. 
L. H. North, Platte county. 

G. J. W. Whitaker, BuflFalo county. 
L. A. Kent, Kearney county. 

Adjourned until to-morrow morning at 8:30 o'clock as per pre- 
viouH resolution. 
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Lincoln, Neb., January 16, 1895. 

Board called to order by Vice President Dinsmore. On roll call 
a quorum was found present 

Tiie committee on nominations submitted the following report, 
which was adopted: 
To the Nebraska State Board of Agriculture : 

Your committee appointed to report names of members to fill 
vacancies in this Board recommend the following: 

Robt. W. Furnas, Nemaha county. 

R. H. Henry, Platte county. 

Martin Dunham, Douglas county. 

Eli A. Barnes, Hall county. • 

J. B. Dinsmore, Clay county. 

Austin Humphrey, Lancaster county. 

E. A. Stuart, Washington county. 

J. C. Warner, Webster county. 

E. M. Searle, Keith county. 
J. D. Ream, Custer county. 
W. H. Barger, Thayer county. 
J. H. Crowder, Sheridan county. 

F. H. Briggs, Fillmore county. 
J. Holcomb, Polk county. 

And F. B. Sheldon, of Gage county, to fill the vacancy of A. V. 
S. Saunders. 

M. L. Hayward, 
L. A. Kent, 
G, W. Whitakeb, 
L. H. North, 
T. A. McKay. 

The report of the committee was adopted, and the president de- 
clared the persons named elected for the term of two years. 

The committee on forestry, appointed at the last annual meeting 
of this Board, reported as follows, and which was adopted: 
To the Nebraska State Board of Agriculture : 

Your committee on forestry, appointed in January, 1893, and 
continued at the annual meeting of 1894, would submit the follow- 
ing report: 

We commenced a tour of investigation, October 26, 1894, through 
the sand hill country along the Fremont, Elkhorn & Missouri Val- 
ley Railroad from Fremont to Crawford, Nebraska. It was the 
intention of the committee to examine the sand hill region from 
Alliance to Anselmo along the Burlington & Missouri River rail- 
road, but snow coming upon the ground, we did not make the in- 
vestigation intended along the latter line. Our intentions were to 
visit the experimental plats in southwestern Holt county, com- 
menced by the United States government about four years ago, 
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with the object of growing forest trees on the sand hills of the 
state. 

Having been informed that a prairie fire in the fall of 1893 de- 
stroyed nearly all of the trees, we abandoned our visit to these plats. 
We were reliably informed by a resident of Holt county that the 
trees planted made an excellent growth, that some of the birch trees 
were growing after the fires had destroyed all other trees planted. 

Native pine, red cedar, elm, box-elder, and cottonwood have been 
planted at Valentine, each variety doing well, except cottonwood, 
which appears to be somewhat dwarfed. 

Native pines are found on the sand hills more or less from Long 
Pine to Crawford, as well as^long the Niobrara and White rivers. 
Long Pine and other creeks in that region. 

According to Prof. C. E. Bessey, botanist of this Board, there 
are eighty-one woody plants growing in the northwestern part of 
the state (see annual report 1893, page 120). 

We are of the opinion that it would be a wise policy to plant the 
cone seed of the native pine, upon the sand hills of Nebraska with-, 
out cultivation, and that the legislature be requested to ask congress 
to withdraw from homestead entry tracts of not less than one gov- 
ernment township each in the region known as the sand hills of 
northwestern Nebraska, and that sail lands be placed under the 
control of the State Board of Agriculture of Nebraska, or under the 
control of the military authority of the United States, for the pur- 
pose of growing forests thereon. From observation as well as pos- 
itive information, your committee are satisfied that the sand hills 
were once covered by forest trees. 

It is safe to predict that in the near future the original native 
forests of the United States will be gone. 

We are of the opinion that the planting of forest trees has already 
been put off too long in the United States. 

The most suitable trees to plant in the sand hill region are the 
native pine, red cedars, and birch. 

This Board could do a wise thing by advocating and formulating 
a plan whereby pine, cedar, and birch trees would be planted and 
protected against fires among the sand hills. 

Reservations for tree planting, if made, should be under the con- 
trol of the officers of this Board. 

Your committee are of the opinion that the planting of forest 
trees does pay. The evidence cannot be given in a report like this. 
From the sandy plains of Cape Cod to the sage brush plains of 
Colorado, trees are as profitable a crop as corn or any of the 
cereals. We ask that the state do for forestry what it has already 
(lone for agriculture and transportation, whose prosperity depends 
on forests. 
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Besolved, That it is the sense of this Board that the policy inaugarated 
by the general government of the United States of establishing forest 
reservations on the public domain be extended to the sand hills of north- 
western Nebraska, at as early a date as possible, and to that end we ask 
the legislature of the state to memorialize congress to set aside lands as 
recommended in this report. 

J. B. DiNSMOBE. 

Eli A. Babnes. 
Martin Dunham. 

Mr. Barnes offered the following resolution, which was adopted: 

Resolved, That a committee of three be appointed by the president of 
this Board, of which he shall be a member and chairman, for the purpose 
of drafting and presenting to the legislature a bill for the encouragement 
of forest culture and the protection of the same against fire. 

That there be included in the provisions of said bill the exemption from 
taxation of all tracts of land of one acre or more where said land is 
planted to native pine, cedar, birch, oak, hickory, black walnut, and ash 
for a term of years from date of planting under such conditions as shall 
secure the thorough cultivation of the same. 

In addition to the president J. B. Dinsmore, of Clay county, and 
W. R. Bowen, of Douglas, were appointed said committee. 

On motion, the Board proceeded in the election of officers for 
the ensuing year with the following results: 

T. A. McKsLjy of Hamilton county, B. I. Hinman, of Lincoln, 
L. E. North, of Platte, were appointed tellers. 

There being no other candidate for president than Eli A. Barnes, 
on motion, the secretary was directed to cast a unanimous vote for 
Mr. Barnes, which was done and he was declared elected. 

For first vice president W. A. Pointer, of Boone county, and S. 
M. Barker, of Merrick county, were put in nomination. Mr. 
Pointer received fifty votes, and Mr. Barker forty-two votes. 
Mr. Pointer was declared elected. 

For second vice president, E. A. Stewart, of Washington 
county, F. M Rathbun, of Frontier county, and W. G. Swan, of 
Johnson county, were put in nomination. On first ballot Mr. 
Stewart received thirty-six votes, Mr. Rathburn, thirty-four, Mr. 
Swan, eighteen, and scattering four. 

On the second ballot Mr. Rathbun received forty-three votes, 
Mr. Stewart thirty-six, Mr. Swan ten, and scattering one. Both 
Mr. Stewart and Swan withdrew their names, and on motion the 
secretary was directed to cast the unanimous vote of tiie Board 
for Mr. Eathbun, which was done, and Mr. Rathbun was declared 
elected. 

For treasurer there being no other nomination than that of Ed. 
McLityre, the secretary was, by the vote of the Board, directed to 
cast a unanimous vote for Mr. Mclntyre, which was done, and he 
was declared elected. 
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For secretary, there bein^no other nomination than that of Bobt. 
W. Furnas, on vote of the Board the president was directed to cast 
a unanimous vote for Mr. Furnas, which was done, and he was 
declared elected. 

On motion of Mr. Dunham the Board proceeded to ballot on the 
relocation of the state fair for the years 1896, 1896, 1897, 1898, and 
1899, Omaha, Lincoln, and Grand Island being competing points. 
The same tellers as for election of officers were continued for this 
ballot 

Before balloting commenced the new president, Mr. Barnes, was 
conducted to the chair, and briefly, in well-timed words, thanked 
the Board for the honor conferred upon him, and pledged his best 
efforts to promote the interests of agriculture and its kindred in 
Nebraska. 

Balloting for relocation resulted as follows: 

Omaha received fifty votes. 

Lincoln, received forty-one votes. 

Grand Island received eight votes. 

Omaha having received a majority of all votes cast, the president 
declared the Nebraska State Fair located at Omaha for the years 
1896, 1896, 1897, 1898, and 1899. 

The secretary of the U. S. Department of Agriculture, Hon. 
J. Sterling Morton, and ex-president of the Board, being present, 
addressed the Board at some length in matters pertaining to soil 
constituents and modes of &rm culture. Also presented photo- 
graphs of different Nebraska soil analyses, made from soil speci- 
mens furnished Professor Whitney of the Divisions of ooils, 
Department of Agriculture. 

The remarks of Secretary Morton, with all the papers and 
analyses presented by him, will be found in another place in this 
volume under the general head "Appendix." 

Mr. Furnas offered the following resolution, which was unani- 
mously adopted: 

Resolved, That Prof. H. B. Ward is hereby appointed state zoologist for 

this Board. 

Prof. A. T. Peters, state veterinarian for this Board, and 

Prof. O. V. P. Stout, state engineer for this Board, with special reference 

to problems of irrigation. 

The Board then adjourned until 2 o'clock this p.m. 



AFTERNOON SESSION. 

January 16, 1895. 
Board called to order, President Barnes presiding. Quorum 
present. 
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Messrs. Hayward and Beecher were excused from further 
attendance. 

During the afternoon session the scientists of the board, Profes- 
sors Bessey, Bruner, Barbour, Nicholson, Swezey, and Ward out- 
lined their work of the past year. Their reports in full will be 
found in the appendix to this volume. 

The program of exercises for this meeting was then executed by 
the reading of papers by I. A. Fort, on "Irrigation;" J. V. 
Wolfe, on "Swine Industry;" Mrs. Amande M. Edwards, on 
"Cattle Industry;" Mrs. Nellie Hawks, on "Poultry." These 
papers were listened to with much interest, and copies of each so- 
licited for publication in our annual voluma They will be found 
in full in the appendix. 

J. M. Lee, from the special committee appointed one year ago 
on the subject of irrigation, submitted the following report, which 
was adopted: 

Lincoln, Neb., January 16, 1896. 
To the Honorable State Board of Agriculture : 

Your committee appointed one year ago to investigate the sub- 
ject of irrigation and report at this meeting beg leave to submit the 
following report: 

1. We find the people of the state, especially in the western and 
northwestern part of the state, fully aroused as to the importance 
of this question. 

2. We also find that a large number of the oldest and most 
prosperous citizens have come to the conclusion that irrigation is 
the only sure salvation for this country as a farming district They 
are demonstrating this fact by investing a large amount of money 
and valuable time in practical irrigation. 

3. We find in every single instance it has proven a success and a 
profitable investment, whemer made by individuals or corporations. 

4. We also find wherever water has been applied to the soil 
that wonderful results have followed. 

5. We find about seven hundred (YOO) mileeof ditch is already 
in successful operation and as many more in contemplation, pro- 
vided we secure the proper legislation to secure the people in their 
rights and to prevent litigation. 

6. And would further recommend to the consideration of the 
legislative committee on irrigation the law of Wyoming, which, 
being the latest state to pass irrigation laws, has embodied all the 
experience of other and older states, said law to be altered to meet 
the more limited wants of Nebraska. Nebraska demands a law 
with as Uttle new machinery and as few new officers or tax eaters 
as possible, to accomplish an equitable distribution of the waters. 

J. M. Lee, 

C. Morse, 

M. A. Daugheety. 
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On motion of Mr. Mclntyre the fair dates for this board for the 
year 1895 were fixed September 13th to 21st. 

On motion of Mr. Mclntyre, all premiums offered for county col- 
lective exhibits be restricted to Nebraska, and not opened to the 
world. 

On motion of Mr. Furnas, this board adopted the name given 
for Nebraska by the Nebraska Territorial JPioneer Association, 
that of " Tree Planters," by adopting the following resolution: 

Resolved, That this organization recognize the state name, ^ Tree Plant- 
ers," given Nebraska by the " Territorial Pioneer Association " as appro- 
priate and significant, and therefore heartily approve and endorse the 
same, 

Mr. Barrett, from the committee appointed by the president, 
ad interim^ as provided by the by-laws, reported progress in matter 
of revision of premium list for 1895, and asked further time to 
complete and report to the board of managers. The i*equest was 
granted. 

On motion the sum of $1,500, or so much thereof as may be nec- 
essary, be set apart for the use of the board of managers to be used 
for attractions for the fair of 1895. 

Also that in the matter of amount of money to be used for speed 
for the fair of 1895; that be left to the discretion of the board of 
managera 

The president announced the following as board of managers for 
1895, and the appointments were confirmed by vote of the board. 



REPORT OP BOTANIST ON GRASSES EXHIBITED AT STATE 

FAIR, LINCOLN, SEPTEMBER, 1894. 

Lincoln, Neb., September 10, 1894. 
Hon, Robert W. Furnas, Secretary State Board of Agriculture: 

Dear Sir — ^I have the honor to report that I have completed the 
examination of the grasses and forage plants on exhibition at this 
time. I find that there are ten exhibits as follows: 

York county (No. 1), forty-eight grasses and clovers. 

York county (No. 2), forty-one grasses and five clovera 

Richardson county, thirty-five grasses and clovers. 

Thayer county, seventy grasses and clovers. 

Thomas county, seventy-three grasses and clovers. 

Box Butte county, twenty-nine grasses and three clovers, 

Washington county, sixty-four grasses and four clovers. 

Dundy county, twenty-eight grasses and two clovers. 
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Sioux county, fifty-seven grasses and two clovers. 

Scott's Bluflf county, sixteen grasses and clovers. 

Very truly, 

Chables E. Besset, 
Botanist far the Board, 



MODEL IRRIGATED FARM. 

The model irrigated farm which constituted a part of the Scott's 
Bluff exhibit on the state fair grounds, Lincoln, 1895, deserves a 
special mention as a novel and instructive exhibit. This exhibit 
was designed to show how the water is taken from the river, or 
other source of supply, through head-gates into a main ditch; how 
this ditch may be led upon the grounds above the river, how the 
waters are measured out to the farmer, and how it is applied by 
him to the land. A deep trench supplied with water from the city 
waterworks represents a section of the river, a miniature head- 
gate, an exact model of the large head-gate in actual use, adducts 
the water into the canal; a lateral box with an aperture of one-half 
of a square inch shows perfectly how the water is kept at a con- 
stant pressure, so that the amount passing through tne aperture 
can be determined. A miniature farm divided into four fields 
shows how the water is applied under different conditions, and to 
different crops. The water was applied just as is done on a larger 
scale in actual irrigation. The exnibit served its purpose admir- 
ably, and offered a complete exposition of the general features of 
irrigation. Few exhibits attracted more attention or were more 
instructive. 



REPORT OP SUPERINTENDENT, AGRICULTURAL HALL, NE- 
BRASKA STATE PAIR, 1894. 

Bobert W. FumaSi Secretary: 

Sib — Complying with the by-law of the State Board of Agri- 
culture, I beg leave to submit the following report: 

The large building known as "Agricultural Hall,'' was well 
filled with the products of the soil, at the late fair, and was one of 
the greatest attractions upon the groimds. There is quite a notice- 
able change each year in the artistic manner in which the exhibits 
are arranged, those having charge of the collective exhibits making 
them more attractive at each annual fair. 

The visitor had an opportunity of seeing one of the best exhibits 
of the soil ever made at any state fair. 
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Thaukiiig the board of managers for kind and courteous treat- 
ment, 

I am respectfully yours, 

W. H. Harbison, 
Superintendent, 

There being no further business the Board adjourned dne die. 

BoBT. W. FuBNAS, Eli A. Babne& 

Secretary. President. 
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EEPORT OF THE GEOLOGIST. 



Bt Ebwin Hinoelet Babbour. 



SOILa 



The one subject of paramount importance to the agriculturist is 
the soil he tills. But where, amid all the elaborate treatises, is he, 
or any one without technical training, to turn for a concise and 
simple paper on his subject? The very basis of wealth is agricul- 
ture, which is founded on the soils, ana they in turn on the " ever- 
lasting rocks ' ' themselves. There is, then,no single geological work 
which is in closer touch with the commonwealth, and of greater 
economic importance to a community, than the study of the soils. 

ORIGIN OP SOILS. 

But the rocks are not so everlasting as tradition might lead us to 
suppose. They yield to the "constant dropping" and are resolved 
into clay. Mountains of rock crumble, and are leveled to dust 
This leveling force is world wide; it is that universal force known 
as disintegration or weathering, 

SOIL-MAKING FORCES. 

The very sunlight, which bears not a suspicion of being a soil- 
making force, bleaches or alters the color of certain sensitive min- 
erals, and causes others to fall into powder under its quiet influenca 
The air, gentle and passive though it may appear, exerts a destruc- 
tive influence. 

The sun, which is the source of all energy, heats rock masses 
during the summer, causing them to expand. But during the 
winter they cool and contract This warming and cooling, and the 
consequent unequal expansion and contraction in the rocks, is one 
fruitful source of the fissures and cracks which run in all direc- 
tions through the rock mass. If the earth is a cooling globe, as 
geologists think, its crust must have been tremendously fissured 
originally by contraction. 
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But the very sunshine by day and shadow by night causes a daily 
variation in the temperature sufficient to rend rocks, especially in 
arid and semi-arid regions where differences in temperature are 
marked 

In our own state it is not uncommon for the thermometer to fall 
from 90® or 100® during the day to near the freezing point at night. 
This is sufficient to cause rocks to crack, and to '' skin off " or ex- 
foliate. Thereby an entering wedge is driven. The first sharp 
frost causes the water in the fissures to freeze, and water in freezing 
expands with a force that is simply irresistible. The gap is widened 
and the rocks are driven asunder. Be it ever so little, it matters 
not, the principle is the sama Just drive the wedge a little deeper 
each year and the destruction is sure. Dust, sand, vegetable mould 
and rubbish of all sorts, together with leaves, grass, and seeds fill 
the widening fissures. Thereby is driven another wedge, for the 
seeds grow, and their rootlets insinuate themselves into every avail- 
able crack and cranny. In growing, the rootlets do geological 
work, not only by actually dissolving some of the rock, but chiefly 
by prying them bodily apart, as all know from personal observa- 
tion. Wnether the roottet be that of the smallest plant, which 
pries off but the merest scale, or that of some ponderous pine 
which starts an avalanche of rocks, matters not; again the prin- 
ciple is the same, and the destruction of the rock is but a matter of 
tima Gravity is another source of destruction, for rocks fall and 
break apart by their own weight Burrowing worms and insects 
and animals further this worL So does the wind which drives 
dust and sand before it, grinding the grains still finer and sculptur- 
ing the rocks against which they are driven, just as if it were a 
natural sandblast 

But these are chiefly mechanical forces which pulverize the 
earth's crust, either tumultuously or silently, as the case may be. 
There is another set of forces working simultaneously; they are 
silent and unobserved, but potent for all that They are chemical 
forces whereby the rocks are as actually dissolved as is sugar or 
salt in water. In this condition the rocKs can flow down brooks, 
streams, and rivers to the sea. Every rain may be looked upon as 
a sort of atmospheric house-cleaning, whereby all the dust-motes, 
and certain gases are washed away and the air cleaned up and set 
to rights generally. 

In its passage through the air,rain becomes charged with certain 
gases, especially with that known generally as carbonic acid gas or 
carbon dioxida This enables it to dissolve rock at a lively rate. 
Thus it is that limestones are honey-combed and galleried and rid- 
dled with sink holes and cut into caverns and caves. This force is 
silent and invisible, but incessant Water is the universal solvent 
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Agents which convert 
rock into soil ^ 



Mechanical 



1 



' Changes of temperature. 

< Moving water, ice, and air. 

^ Influence of animal and veg- 
etable life. 

Chemical J Action of water, air, sun- 

l light, eta 

But of all the soil-making forces, doubtless the raindrop raust 
take first rank. From the moment of its impact upon the rock to 

the time when its energy is expended, and 

^^rt it is emptied into the sea, it is engaged in 
rock-breaking and soil-making. 
It makes soil and transports it to other 

Bou. regions, the finer particles flowing 
down stream, the heavier ones settling to 
the bottom. But they are not at rest 
even then, for the current is constantly 
grinding them together till they are 
rounded boulders and pebbles, or are worn 
out altogether. 

BnbBou. We see, then, that rocks are slowly 
grinding in a mill which " grinds exceed- 
ing small." They are reduced from 
solid masses to rock-meal or flour. But 
what becomes of the grist, then ? If al- 

Bed rock, lowed to accumulatc indefinitely it would 
clog the soil-making machinery. This 
BonlVbBon. S?d' b"^o'Jk!*' iXn: leads us away from the subject of the 

ally a decided difference In color formation of the SOil tO that Of the traUS- 
niarks tbe soil and eobeoll. Some ^^^^ i.' ^£ j.u «^*i 
connt as subsoil that portion oc- portatlOn Ot tnc SOU. 
cnrrinK below the ten or twelve 
incbes which Is cnltiTated. 




TRANSPORTATION OP SOIL, 

The transportation of soil is effected chiefly by water. But this 
is not the only agent, for ice and wind are important factors also in 
the removal and distribution of soil, as will be more fully explained 
at another place. 

A dashing storm will cut and gully and wash away just as much 
soil as the current is capable of carrying. Each turbid, discol- 
ored stream bears evidence of so much fine soil carried from 
one place and deposited in another. It may travel to the sea and 
be dropped as silt in a delta, or it may flow into a lake until the 
lake is filled with a lacustrine soil. Again, it may be dropped at 
high water along our river banks as a fluviatile deposit In tnis way 
the valleys of our rivers and other broad areas of soil of peculiar 
fertility are built up. Soils of this nature are called alluvial, and 
the deposit as a whole, alluvium. 
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In many highly cultivated regions streams are fairly discolored 
witli soil during storms, but in wild and rocky regions which are 
little cultivated the water will be clear even in storms. This should 
be taken by M;riculturists as a warning to guard the land against 
excessive wash. When deposited, this same coloring matter is al- 
luvium, which is a commingling of the finest soils from eveiy hill. 
The renewal and removal of aoU may be equal, and then there is a 
stable condition. But sometimes the waste exceeds the supply, and 
then we have bare rocks. Or, again, the accessions of new soil may 
more than keep pace with the losses; the result being a soil of great 
depth, even reacning the astonishing thickness of 300 feet 

A coating of soil is somewhat analogous to a coating of rust. 
When a certain thickness is attained, further production is re- 
tarded or stopped outright. 



Via. 2.—k. lectloii l]1itBtFaC1ni[ tbe "etwptae" ot tba sotl cap from tha hllla to tbe holloni, br 
tti« Hctfon ol gravity, by lteet\ag, by rain and wind. S.. tnrf and aall; 8. 8.. mbsoili D. H., 

Kocks are so bare and free from soil that a pa.S3erby may over- 
look the fact that they are in a state of constant decay, and tliat the 
resulting soil is washed away as fast as it is formed. Just arrest 
this wash and you will have the hare rocks covered with growing 

Jilants, trees, and underbush. Or reverse the operation; Kill the 
orest trees on the rocky hillsides so that the shade-loving plants 
and underbrush, ferns, grasses, and mosses, perish. Then, with no 
roots and stems to hold moisture and resist the wash, the hillside 
becomes at once bleak, rocky, and barren. I have seen as much as 
five and six miles of rocky hillside in New England laid completely 
bare in a single season in exactly this way. The same slope which 
a year before supported on its thin soil a vigorous forest with un- 
derbrush and grasses for pasturage, stood there burned and abso- 
lutely bare. 

Here, then, by wanton and shortsighted intervention of human 
agency, the wash of the soil was in excess of the renewal, and bare 
rocks resulted. However, nature will, if time is allowed, remedy 
this by the formation of a new layer of soil capable of again sup- 
porting vegetation. Lichens will get a footing there first, because 
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their spores are carried by the wind, and are so small as to find a 
crevice almost anywhere. These simple plants act as forerunners 
to prepare the way for the higher plants. 

It is claimed that rain is the prime factor in the removal as well 
as the renewal of soil. 



mm 
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LOESS SOIL, ORIGIN OP. 

But it was also suggested that the wind takes an active part in 
the work of soil transportation. By this very means, as is very 
generally believed, are produced some of the most peculiar and in- 
teresting soil deposits in the world. Soils of an aerial origin may 
be termed vdnd-drift. They are sometimes of extraordinary depth, 
fineness, and fertility. A beautiful example of this is found in the 
bluff deposits, or loess soil, which covers most of the southern 
part of Nebi'aska, extending into Iowa and farther east, and into 

Kansas and Missouri, and beyond. Of 
course, wind borne dust adds largely to 
all soils, but loess or bluff soil is, ac- 
«,^-w. cording to common acceptance, dis- 
BinfllBoii. tinctly a wind deposit The dust which 
accumulates on window-sills, on mantles, 
shelves, and over furniture, even 
during our ordinary "blows," is a 
lesson to every housekeeper on the 
transporting power of Nebraska winds. 
If such quantities of dust can be carried 
by ordinary winds, what must not be 
done by the exti-aordinary ones which 
occasionally sweep the Y7,000 square 
miles of our domain! 
If the accumulation of dust for one 
3 Bed Bock, single hour is often visible, what must 
it not be if allowed to accumulate for 
Fio. 3.~A section of soil snch as ages! During violent dust storms, such 

"a;?errrJS?feLrT\V"o!;rd""b^^ as occasionally prevail over the state 
rock Is overlaid with drift boniders. for many consccutivc hours, the actual 

clay, and gravel. The drift Is orer- 2. ^ mj. aj* j.' ^ 

laid with loess or biatt soil. amouut 01 soil transported IS entirely 

beyond belief. But when one stops to consider that Nebraska 
is larger than all New England by 11,000 square miles, he can 
readily believe that even a few particles removed from each 
square foot of soil would rapidly run into tons. Although there 
is doubt about the real origin of the loess or bluff soil, yet it is 
pretty generally admitted to be wind-drift For the present pur- 
poses, authority must be accepted, and the soil will be treated as 
essentially an aBolian or wind deposit. In the regions where the 
rainfall is pretty evenly distributed throughout the year, great 




Drift. 
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accumulations of dust may not be looked for. But when there is 
a season of rain, followed by months of drought and dust, as in 
the semi-arid regions of America, then dust may be blown from 
one region and accumulated in another to an enormous amount. 
Possibly the bluflf deposit is a sort of froth or scum of ground-up 
rock deposited in the waters of melting glaciers. Loess was first no- 
ticed au)ng the Rhine, and the fertility of the Rhine valley is 
attributed to it. In China this same deposit is known to cover 
whole provinces, and it attains a thickness of 2,000 feet In 
America it is said to exceed 2,000 feet. In some places this soil is 
called "adobe." It is easily recognized. It is the soil seen at 
Council BluflFs, which gives that place its characteristic square, 
wall-like bluflfs. It is seen at Omaha, where extensive cuts have 
been made, leaving houses perched twenty-five feet above the level 
of the street. It can be seen east and west in the railroad cuts and 
canyon walls, which are peculiarly upright. Loess or bluflf soil is 
of a light yellow color, of fine grain or texture, and is very uni- 
form or homogeneous throughout. If stratified at all it is but 
very obscurely so at the best Close inspection will show that it is 
full of small tubes about as large as knitting needles. The tubes 
are lined with a white coating of lime or calcium carbonata They 
are quite vertical, or so nearly straight up and down that the bluffs 
break into prismatic blocks as perpendicular as walls. This is a 
very striking characteristic of this soil. It ought to be observed 
at the same time that it tends to preserve this vertical front through 
all the vicissitudes of weathering. It contains a great deal of sand 
so fine that it is impalpable and is called silt, and also a very gen- 
erous allowance of lime, as well as some organic matter. So it 
ranks as a soil of great fertility. The minute sand grains in this 
loess soil are sharp and angular, and are not water-worn and 
rounded as they would be if it were distinctly a water deposit. 
This has been seized upon as important evidence that it had a wind 
or aerial origin. Then, too, its constituent grains and stray mica 
scales are on edge as often as flat, and the whole helter-skelter ar- 
rangement of the particles suggests that they were dropped at ran- 
dom out of the air. The particles in water-deposited soils are more 
carefully assorted. Then the loess soils occur at altitudes of 4,000 
to 5,000 feet, and even higher, and it is easier to account for this 
on the wind theory than on the water theory. Fresh water snails 
are often found in the loess, as well as the bones of animals. The whole 
southern part of the state, from east to west, especially that portion 
south of the Platte, is covered with this soil to a depth varying 
from a few inches to about 200 feet in some counties. It ex- 
tends as far north as Custer county at least It marks a distinct 
soil region, which we may call the region of wind-drift or loess. 
See soil map. 
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Dr. Hicks, in speaking of the loess, pronounces it a lake deposit, 
and sajB it is difficult to distinguish between the late tertiary strata 
and the loess — a fact not at all comforting to the field geologist — 
but quite the contrary to the farmer in western Nebraska. 

In many counties formed of tertiary strata, the upper member 
is a fine loamy clay or marl, in every respect similar to the loess, 
so similar indeed that some geologists have described it as loess. 
Whatever it is in the geological classification matters not to the 
practical farmer, as he reaps bountiful harvests from it 

WIND-BORNE VOLCANIC DUST IN NEBRASKA. 

Besides this loess soil there is another of aerial origin inter- 
bedded with it which is of such a striking character that it can be 
identified at once. It is unquestionably volcanic dust, or natural 
pumice. Locally it is called canyon lime and canyon magnesia. 
Under the microscope it has precisely the structure and appearance 
of volcanic dust from modern volcanoes, and it will be treated as 
such here. It occurs well over the southern part of the state, from 
the Republican valley to the Missouri The deposit varies from a 
few inches to as much as fifteen feet in thickness. It is reported 
to reach forty feet in thickness in Chase county. Though es- 
pecially developed along the Republican river, it is found seven 
feet thick as far east as West Point, in Cuming county. This 
volcanic dust or ''ashes" is simply ground-up natural glass 
or pumice which has been ejected from volcanoes beyond the 
state during eruptions, and carried by the wind and deposited 
along its course as the force of the wind is spent. The fact 
that this natural pumice, or volcanic dust, which must have been 
a wind-borne deposit, is found in thick layers interbedded with 
the loess soil is seized by the author as important evidence that it, 
too, had a similar origin. Still there are many things which sug- 
gest that these deposits, though wind- borne, were deposited in 
shallow water. This deposit, like the loess, is pretty generally 
known by the citizens of the state. Its color is pearly white, 
though sometimes stained with iron, and its grain is so fine that it 
makes an excellent abrasive or polishing powder. It closely re- 
sembles the pumice of commerca Already it is put to several 
uses in the arts. When a geological survey of the state shall have 
been made, and when the various deposits are made known to man- 
ufacturers, this will probably prove a resource capable of, and 
worthy of, development. The two foregoing are remarkable cases 
of wind-drift, the entire deposit in each case being presumably 
made by the agency of the wind. But one must not lose sight of 
the fact that wind-borne dust is constantly settling down upon and 
helping to build up soils of all kinds the world over. 
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DiOPr SOIIA 

We eome now to still another class of soils called iee-drifl 
or simply drift. The entire eastern portion of the state is covered 
more or less with this ice-drift soil. 

It is pretty generally recognized by the citizens of the state, es- 
pecially because of the frequent occurrence of fine purplish boulders 
of Sioux quui'tzite. The origin of this soil is briefly as follows: all of 
Korth America, during the great ice age, was under an ice cap 
much as Greenland is to-day. The ice cap was of immense thick- 
ness and extended as far south as latitude 39°, or thereabouts. In 
America at that time, just as in Greenland at the present time, the 
ice-cap l>ecanie so thick that it moved slowly from higher levels to 
lower. In its course southward it was a mighty rasp which rounded 
off hills and rocky ridges. It tore rocks from cliffs and carried 
them southward; it crushetl and ground everything in its course. 
Wherever it passed it swept away the soil and pushed and carried 
it elsewhere. Thus great quantities of northern soils were trans- 
ported from northern regions of America and dribbled over north- 
ern United States as far south as Kansas. As one would naturally 
expect, such a soil is a tumbled heterogeneous mass of commingled 
soils, clay, aand, gravel, boulders. The region of ice-drift in 
Nebraska is marked on the accompany- 
'"& geological map. It is marked m 
° ■ the field largely by the pink or purple 
boulders already alluded to. The exact 
location of the parent rock from which 
these boulders were torn is definitely 
known. At Sioux Falls, South Dakota, 
fli«mt near the state lines of Minnesota and 
" ■ Iowa, can be found a l>ed of this same 
quartzite. These boulders grow smaller 
as we go south across the state and di- 
minish in number. However, even in 
the southern counties some are found 
ten feet through. It is a well known 
fact that the loess or bluff deposits lie 
on top of the ice-drift, showing that it 
""' ' is a later deposit Wherever soil lies 
on sound, solid rock it is plainly ti-ans- 
ported soil. Exactly such cases can be 
Fiar. 4.-A •ection ihowiiifc Bound found In many eastern and southeastern 

bra rocK OTflriftla with a beteroi^iie. , . i_ ..u i i * 

OD8 iniisB oj drift, coDKistinB o( boni. countios whcrc the clean, sound carbon- 
»«" q°n J".'«"oifg'with''grM8i!™B" iferous lime rock has been littered by a 
aiideLui', coating of drift. See figure 4. 

The reader who has perused the subject thus far has already dis- 
covered for himself that some soils are native to the region and 
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some are not This brings us to the definition and classification of 
soils. 

CLASSIFICATION OP SOILS. 

Soils naturally fall into two groups, those which are native to the 
place and those which have been transported thither. 

The former are common in the southern states south of about 
latitude 39^, the latter in the states north of 39°. 



Transported 
soils 
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^Native soils. ^ 



^Also called: 
Derivative. 
Of transporta- 
tion. 
Remotetely de- 
rived. 
Deposited soils 
^Exogenous, eto.^ 



r Also called: 

Original. 

Primitive. 

Sedentary. 

Of disintegra- 
tion. 

Of immediate 
derivation. 

Residaal. 

Indigeneous. 

Endogenous, 
etc. 



Transported ( Ice (ice drift). 

by. ] Wind (wind drift). 

( Water (water drift). 



Latitude 39° 



Northern states. 
Southern states. 



Formed from 
native rock 
by 



'Weathering. 
Water. 
J Frost. ' 
Plants. 
Animals. 
Wind, etc. 



The transported soils are counted the richer and more fertile of 
the two because they are mixtures of soils from so many regions 
that they are apt to contain all the elements of fertility. They are 
divided into mnd- drift, water-drift, and ice-drift, each of which has 
already been described at sufficient length. The term soil includes 
all the loose, inconstant, unconsolidated, surface layer of the 
earth's crust which covers the hidden rock of a locality. It is the 
surface layer of the crust which supports vegetation and cultiva- 
tion. It is the combination of both soil and subsoil clear down to 
bed rock, although in common parlance the term soil is restricted 
to the black layer which is tilled, and subsoil to everything below it 
down to bed rock. Because of the abundance of humus or decaying 
organic matter this layer is generally darker than, though blending 
into, the color of the subsoil below, which may be colored yellow, 
red, or bluish by iron. Some restrict the term soil to the shallow 
ten or twelve inches which is subject to cultivation. All below 
this they call subsoil. 

The friable black surface soil, or true soil, varies in depth 
from a mere covering a few inches in thickness to several feet 
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In passing downward, when a marked change in color is encoun- 
tered, this is indication of the subsoil, which is generally harder, 
more compact, tougher, and less free from admixtures of rubbish 
than the soil proper. Subsoils may attain great thickness and are 
to be counted of quite as much importance as the soil. 

Both soils and subsoils are composed of variable amounts of 
sand, clay, vegetable mould, iron, lime, magnesia, alkalies (potash 
and soda), andphosphoric acid. The origin of the soil, as has been 
exphiined, is the disintegration or rotting of rock. If the whole 
globe were divested of soil it would soon be covered again. Con- 
versely, by profligate abuse of the soil, rocks may be laid bare. 
Husbandry of the soil is too little thought of in a youns: country 
with boundless fertility. But the evil consequences of soil prodi- 
gality cannot be averted. 

RELATION OP THE SOIL TO BED ROCK 

Since soils are derived from disintegrated rock, then the nature 

of the bed rock has an important relation to the soil above, and 

thus it is that a good geological map of a state is counted a soil 

map of the same region. 

Resalting soiL 

Sand rocks J Sandy. 

(Arenaceous) i 

Clay rocks J Clayey with some sand 

(ArgUlaceoas) i and lime. 

Lime rocks | Clay and sand with 

(Calcareous) ) much or little lime. 

Granites j Sand, clay, etc., rich 
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Water-formed or 
sedi mentary 



Fire-formed or ig- 
neous 



< Qranites S 

( and Volcanin rnn.lra ' 



OQ ( and Volcanic rocks ^ ^^^ slowly formed. 

SAND BOCK AND THE RESULTING SOIL. 

Sand rocks consist of sand grains more or less compactly fixed 
together by some cementing substance, such as iron or silica or 
lime. Dissolve out such cement, or weather such sand rocks to 
pieces by whatever means you please, the result is a sandy soil, 
mixed with certain impurities, such as clay. 

One of the most extensive soil region^ in the state is the sand 
hill region. It covers most of the northern half of the state, ex- 
tending well across the state from east to west, with one arm 
running into the southwestern counties. This whole expanse rep- 
resents so much rock disintegrated into sand and deposited during 
tertiary time over Nebraska. See soil map and geological map. 

Our tertiary rocks are too recently formed to be very solidly 
cemented together. Thus it is that they are crumbling, perishable 
rocks. Our buttes, which stand out above the surrounding country 
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solitary and alone, are the surviving remnants of great deposits 
'whichnaTe crumbled iiito soil. 



tbebntta; 8., soil proper; S. S., rockr ■ubBoil: B. It., bed rock. 

Here the overlying soil may be counted one and the same as the 
underlying!; rock, only in a different state; the one being rotten 
rock, the other sound or solid rock. By digfcing here one passes by 
insensible gradation through the rotten ana half rotten rock to the 
solid rock from which it originated. 

If the amount of sand exceeds ninety per cent it is no longer 
called a sandy soil, but is termed sand. 

CliAT BOCES AND THE BESULTINO SOIL. 

Clay rocks such as shales, slates, indurated or hardened clays 
weather into clayaoila, which, though everso retentive of moisture 
and fertilizing elements, may nevertheless be heavy and undesir- 
able unless, perchance, there was such a happy combination of 
sand in the originial clay rocks as to render the soil light, as well 
as retentive, and at the same time of easy cultivation. (Such soils 
are rather local in the stat&) 

Perhaps the largest region of clay rocka is in the Bad Land re- 

fions in the form of marls. These weather into excellent soil, 
here is also considerable clay and shale in the southeastern corner 
of the state, though it is largely covered by ice-drift and Loess. 

When the proportion of clay is greater than ninety per cent it is 
no longer called a clay soil, but is called simply clay. 
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UME BOCKS AND THE BESULTING SOIL. 

If sandy soils result from the weathering of sand rocks and clay 
soil from clay rocks, one would expect lime soil from lime rocks. 
This does not necessarily follow, however, for, as we have already 
seen, rain water, by virtue of certain absorbed gases, can dis- 
solve lime rock. Thus the rock is leached of its lime, which is 
washed away, leaving behind as residual soil the particles of clay, 
iron, and sand which were contained as an impurity in the lime 
rock. Soils thus derived may contain considerable, or often but 
little, lime. The color of such soil is often red from the iron it con- 
tains. On the other hand, lime rocks which are not dissolved away 
and leeched of lime, but are ground up mechanically, contain a high 
percentage of lima 

GBANinO AND YOLOANIG BOCKS AND THE BESULTING SOIL. 

When granite rocks weather down there results an abundance of 
sand from its quartz, and clay from the feldspar, and alkali, lime, 
iron, and other soil ingredients. Such soil is usually good, though 
thin, because granite withstands weathering admirably. 

Volcanic rocks, because of the number of minerals they contains 
often rot into valuable soils. And here can be cited a good illus- 
tration of the rate of weathering of rock into soil, for lava stream, 
have been found covered with soil and vegetation one hundred years 
after they had flowed from their crater as molten rock. However, 
primitive rocks and volcanic rocks concern us only in an indirect 
way as already alluded to — in the transportation of soil ; so they may 
be left out of account. 

Soils produced from rocks, however various, and by means how- 
ever diverse, fall in the following groups when classified according 
to texture or on a physical basis. 

"1, Stony soils; abundance of stones. 

2. Sandy soil; abundance of sand; 80 per cent. 

3. Loam soil; clay, sand, and vegetable mould; typical soils 40-60 
per cent of sand. 

4. Marl soil; clay and lime. 

5. Clay soil; abundance of clay; 60-70 per cent. 

6. Lime soil; abundance of lime. 

7. Hnmus soil; abundance of decaying organic matter. 

Each one of these, though coarse or fine, is not from that fact 
alone ready for plant food. However, in general, a soil in a state 
of fine division is in a better condition for those chemical reactions 
which convert it into assimilable plant food. Nor is any one of 
these soil constituents, clay, sand, lime, humus, etc., sufiGlcient in 
itself for plant sustenance. This can be illustrated by an experi- 
ment from the geological laboratory. Pulverize rock to the fine- 
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ness of ordinary soil and notice how seeds planted in it germinate 
readily and grow, but soon starva Planted likewise in richest 
humus such as peat or decayed wood, they flourish till they have 
used up the starch and food stored up in their own kernels and then 
dwindle. But let these constituents be mixed as uniformly as pos- 
sible either in our experiment or in the laboratory of nature itself, 
and the plant flourishes. Loam, which may be taken as a typical 
soil of the agriculturist, is a happy mixture of all soil ingredients 
with nearly equal amounts of sand and clay, and its yield is accord- 
ingly great. Clay is the base, or most important soil ingredient, but 
an excess of it tends to produce an undesirable soil; one that is ad- 
mirably retentive of moisture and fertility, but withal hard to till, 
cold, heavy, easily sun-baked, and unproductive. Its remedy is 
sand and under-draining. On the otner hand an excess of sand 
produces a soil not retentive of moisture or fertility, but easily 
tilled, warm, light, and not easily sun-baked. Its remedy is clay. 
Heavy and light are used here in the sense of hard and easy to cul- 
tivate. In reality clay soils, which are called heavy because hard 
to turn, are lighter by weight than sand soils which are called light 
because easily plowed. 

Pounds* 

fDryeand 110 

Half sand, half clay 96 

Weight of one cabio foot of soil <{ Common soil 86 to 90 

I Heavy clay 75 

I^Peat 30to50 

Clay soils and loam soils are called cold and warm respectively 
for much the same reason that a light coat is called cool and a dark 
one warm. Light colors reflect the sun's heat, and dark colors ab- 
sorb it 

fL Power to absorb the san's rays. 
2. Retentiveness, of moisture and fer- 
tilizers, etc. 
3. Penetrability to rootlets, water, air, 
and fertilizers 

Humus soil, or the peaty soil of swamp land, is light in a double 
sense; that is, it is of light \^eight and oi light tillage. 

A good ideal soil contains sixty per cent to eighty-five per cent 
sand, ten per cent to thirty per cent clay and iron, and five per cent 
to ten per cent humus. 

NEBRASKA SOILS IN GENERAL. 

In general, it may be said that Nebraska soils contain but little 
clay, but large amounts of sand. Clay is the basis of soils in the 
eastern states, but it is noticeably lacking in the soils of Nebraska. 
The amount of sand in our soil may reach ninety per cent or more. 
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There are about seven distinct soil reorions in the state, of which 
four are great soil regions, viz. , the eastern, central, western, and 
southern. The others are smaller and more or less local. 
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soil particles. 
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2. Central region or 



'sandhiill^gTon" \ Coaree sand 30 to 90 per 



3. Western region or 



''yV" "'K*"" ."* r Very fine sand 60 to 80 
plains marl region j per cent ^ ^^ "^ 

>uthern region or ; a:if ^n +/> on ^/^, ^^-^^ 
Loess region ^^^* ^ *^ ®^ P^' ^®^*- 



Liesser soil re- r 5. 
gions -i 6. 



Bad Land regions, chiefly marls. 
Valleys, chiefly allavium. 



7. Peat regions, chiefly humus. 



The eastern or drift region is characterized by soil composed of 
a variable mixture of coarse and fine particles; the central or sand 
hill region by coarse sand; the western or plains marl region by 
fine sand, and the southern or loess region by that exceedingly fine 
sand called silt. The sand in the western region is so fine that the 
soil acts like a clay soil, being retentive of moisture. 

PRAIRIE SOILS IN GENERAL. 

Nebraska, in common with so many of the states in the Great 
Plains west of Illinois, is covered with prairie soil. One distinctive 
feature of this soil is its treeless condition. But why are the 
prairie soils treeless? 

TREELESSNESS OF PRAIRIE SOILS. 

Many attribute the treeless condition of our prairies to the fact 
that Indians used annually to set fire to the parched prairie grasses, 
burning them oflf in careless sport, or to start game, or for some 
purpose best known to them. In so doing, trees if young and 
covered as yet with thin bark, would be killed; and no doubt the 
shaggy barted veterans of the forest primeval could not withstand 
4such treatment. Kill the young trees and let the old ones perish 
without survivors, and you will soon dei)opulate a forest. This 
has always been a popular and plausible theory. However, prairies 
which have not been burned by natives have also remained treeless. 

Some attribute the treelessness to the dryness of the climate. 
This may account for treelessness in the extreme west but the 
theory is not wholly tenable in Nebraska, because we know by 
trial in tree planting that it is not too dry for arboreal growth in 
this state. Nor is there alkali enough to effect forest vegetation 
here as in spm^ known localities. 
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Some account for the treelessness on the ground that the state 
was so recently a lake bed that sufficient time has not yet elapsed 
for forest growth. However, we notice that there has been ample 
time for the timbering of canyons, creek, and river beds. Some have 
offered the suggestion that there has been too much water during 
certain seasons. 

Nor can it be attributed to a poor soil because we know that the 
soils of the state are good, and that trees, when properly planted, 
flourish. Of course a considerable part of the soil of Nebraska is 
a lacustrine or lake deposit, which means that the soil is fine in grain 
and texture. 

Some of the very ablest geologists have said that it is due to the 
exceedingly fine state of division of prairie soils that they are as 
treeless as they are. But this seems absurd, again, because trees 
flourish in soils equally fine in other regions. I believe that the 
treelessness is not due to any one of these causes, but rather to a 
combination of all. It is said by the early settlers that the Ne- 
braska prairies have a very smooth, hard surface. Now, if the 
surface is in this condition, then seeds would certainly have dif- 
ficulty in finding a footing, especially when our winds blow so 
violently that often seeds sown well in the ground are entirely 
blown into wind-rows along fences bounding the fields. The wind, 
drought, and the extremes of heat and cold, coupled with the 
prairie fires, which must have had an effect, have probably kept our 
prairies in a treeless condition. 

FORCES AT WORK MODIFYING NEBRASKA SOILS. 

The most powerful agent at work at the present time modifying 
the soils of the state is the rain drop already spoken of. In earlier 
times when the prairies were unbroken by the plow the dashing 
rains flowed immediately off the surface, but now that cultivation 
has loosened this hard crust, much of the rainfall is retained. The 
soils being sandy throughout nearly the whole extent of this state 
allow water to sink in with considerable rapidity. Then the verti- 
cal tubes in the bluff soil allow water to rapidly reach lower levels 
in the soil. But in the recent report of Secretary Morton, and 
Professor Whitney of the United otates Geological Survey, it was 
made manifest that while the annual rainfall in Nebraskia. is less 
than that in many states, yet the amount retained by the soils is 
greater than that of many states. 

The general effect of rain is to wash down the soils from the 
ridges into the hollows below, or else to wash them into the streams 
and carry them out of the state. Accordingly, as cultivation goes 
on, it is suggested by some that the water soaks in more rapidly 
and that the actual amount of good soil carried down into the gulf 
is diminishing. 
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Perhaps the next most potent force at work modifying the soils 
is the wind. Shortly after the severe dust storm, called the ** black 
blizzard," which prevailed over the state, February 6th, 7th, and 8th, 
of this year, " black snow " fell in Indiana. This, when examined, 
proved to be loess soil carried by the winds from either our oTvn 
state or from neighboring states in which such soil is found. The 
wind carries quantities of dust away from us and drops it else- 
where. In the Sand Hill regions this at one time was a very im- 
portant force, because the sand swept by the wind crept or vras 
blown from one place to another. Even at the present time it is 
not at all uncommon in the Sand Hill regions, when the sod is 
broken, to have a blow-out as the result. This has been nicely il- 
lustrated in the case of one house at least about which the sod 
was broken as a guard against prairie fires. The wind sweeping 
around the house caused a blow-out, and the sand was so &:radually 
carried away that the house settled eight feet below the original 
level on which it was placed without disturbing its occupants. It 
should be noticed that the sand hills are not shifting their positions 
from month to month as formerly. It is reported to me every- 
where as a fact well known to settlers that the sand hills of both 
Eiansas and Nebraska, which once were rolling and shifting, are be- 
coming stable, and they are set with prairie grasses, and are thus 
converted into grazing grounds of importance to herders. 

EoUing, shifting sand hills are now rather local, whereas in 
former times they were quite general. 

Another influence on the soil is that brought about by the instru- 
mentality of gophers and animals in general. Burrowing animals 
cut trenches through the ground in all directions; through these 
water can flow and air can penetrate. 

At the same time these animals, especially the gophers and prai- 
rie dogs, bring annually large quantities of subsoil and deposit it 
on the surface, rejuvenating the top soil. Thus they are en- 
gaged unwittingly m the improvement of the soil by the process of 
subsoiling. 

Many think the layer of soil which they till is permanent Neither 
they nor their ancestors have noticed any change in it. However, 
the change has doubtless gone on. Particle by particle the old soil, 
which, if not renewed would become worn out, has been washed 
away, and the unexhausted, underlying soils have thus been brought 
piecemeal to the surface. We may call this natural subsoiling. Flat 
lands, not subject to such natural subsoiling and renewal, may de- 
teriorate rapidly under cultivation. 

Thereby is attained, by natural means, the very ends which our 
expert agriculturists claim should be reached artificially. 

But our Secretary of Agriculture is not the only ardent advocate 
of subsoiling in Nebraska, for all nature is co-operating. The sum 
total of such work done by rain, by running water, by burrowing 
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animals, by crawfish, ants, and earth-worms is very great, though 
often overlooked. The humble earth-worm digs innumerable tubes 
in which air can circulate and down which water can flow. They 
annually bring to the surface tons of lower soils. These have 
passed through their digestive canals, receiving fertilizing matter 
excreted by the worms. Darwin found that the castings of worms 
on the top soil averaged as much as twelve to fourteen tons per 
acre annually, and in some cases exceeded eighteen tons per acre. 
Darwin is led to conclude that the vegetable mould of his country 
has passed, and will pass many times, through the digestive canals 
of the common angle worms, and that it would be quite as appro- 
priate to call it "animal mould" as "vegetable mould." 

Besides, worms carry into their burrows quantities of vegetable 
matter for use as" food and for use in plugging their burrows to ex- 
clude chill and excessive moisture. These are facts of agronomic 
value as well as of geological interest Stones and other objects on 
the surface are buried by worm castings, and Darwin lived to see 
the "stony field " buried thus till not a flint nodule appeared above 
the surface. This was in a moist climate. 

Such a work as this is not to be ignored. It is worthy of the exhaust- 
ive research of such a profound naturalist as Darwin himself. His 
essay on this subje t, entitled ' ' The Formation of Vegetable Mould, ' ' 

._ would interest and edify 

everyone engaged in any agri- 
cultural pursuit This book 
can now be had in the Hum- 
bolt series for thirty cents. 

Air introduced into the soil 
acts beneficially, in that it pro- 
motes organic and inorganic 
-, ,. ... decay and assists in the as- 

Boulder after ten years. . .f . . « i . « ^ -n . 

similation of plant food. Koots 
as well as leaves must have it 
if the plant is to continue 
healthy. Sometimes very 
marked effects are produced 
on soils by very indirect 
means. Insects, especially 
our western grasshopper, 
used to increase to such an 

Fio. 6.— A seetloii ninstratlDg the bnrfal of a rock alarming extent aS tO dcvas- 
by earth-worms, ants, and other animals ^^^^ ^^LoXq rCgionS, leaving 

them bare and subject to the force of winds. Great quantities of 
soil are often swept away as a result 

The unrestricted increase of the prolific little field mice, brought 
about by the thoughtlessness and indiscriminate killing of hawks 
and owls, has laid bare soil to the detriment of many regions in 
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England. Beavers, by felling trees and by damming important 
water courses in North America, have made great swamps, and have 
converted regions of fertile soil into great peat bogs too rich in de- 
caying organic matter to be productive. 

Some soils in the state are said to be damaged by alkali which 
shows itself as a white coating on the crust The same white coat- 
ing shows itself on the bricks of buildings. Alkali patches are 
generally wet spots; the alkali is leached out of the subsoil below 
by the water which is drawn to the surface by capillarity where a 
crust is deposited on evaporation. 

Drainage is the panacea for ordinary alkali patches. For then 
the alkali is constantly washed from the soil by rains, and there is 
no standing water to renew the supply from the subsoil below. 
When soils deteriorate through flagrant abuse their productiveness 
may be restored to a great measure by the use of swamp peat or 
muck; by lime, marl, glauconite marl, lime phos^.hate, guano, 
gypsum, etc. These are called geological fertilizers, and therein 
geology has handed down a rich legacy to agriculture. 

The exhaustion of soil is often spoken of in a way that is entirely 
misleading. Every soil is capable of nourishing and sustaining 
what may be called a natural crop. It will produce the same annual 
crop indefinitely. By enriching it the yield may far exceed the 
natural crop. By impoverishing it the yield may fall below that of 
the natural crop. Ihus it may cease altogether to be cultivated 

Erofitably. Such soil is called exhausted. However, it is riot ex- 
austed, strictly speaking, and it is doubtful if a soil can be ex- 
hausted. What takes place is this: although there is plant food 
present in this so called exhausted soil, yet it is rendered available as 
plant food slowly, and the yield may fall to a point that is un- 
profitable. 

SOIL REGIONS OP NEBRASKA. 

There are six or seven broad soil regions in the state. But it 
must be remembered that in geology all is gradation. So one re- 
gion may blend insensibly into another. The eastern soil region, 
or the region of ice-drift, covers the eastern fourth of the state. 
The westei'n limit of this region is a curved line running from Boyd 
county south to Thayer, ^e soil map. 

The southern soil region, or region of loess or bluflf soil (wind- 
drift), covers the southern half of the state from east to west, 
though washed away in some places and covered in others. 

Loess occurs in Custer county, the central county of the state, but 
just how far north of this is not definitely determined. The central, 
or sand hill region, is probably the most extensive in the state; it 
reaches from the west through to the eastern counties, and one 
arm runs down in the southwestern corner of the state. It is so 
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set with prairie grasses that travelers may cross the region in ig- 
norance of its sandy nature. 

The Bad Land soil regions are found in the western, northwestern, 
and in the southwestern part of the state. They are lacustrine or 
lake-bed soils consisting chiefly of marl, that is, clay rich in lime. 

The term Bad Lands is a misnomer; the name is no reflection 
whatever on the quality of the soil, which is good. Some of the 
finest farming land is to be found in the Bad Lands. The name, 
as originally applied, signified bad to cross or drive over. Nor is 
it any reflection on the quality of these soils that they are so gen- 
erally parched and destitute of vegetation. The soil would sup- 
port an exuberant growth but for the fact that it is washing away 
so rapidly that nothing can get a footing. It is cut into sharp, 
bare buttes from which water pours as from a roof. It cuts and 
carries away the material which was deposited to a depth of nearly 
1,000 feet during the tertiary, when Nebraska was largely a 
great lake. When the Bad Lands are leveled and excessive wash 
arrested we may expect some fertile and productive regions to oc- 
cupy their present site. 

The regions of alluvial soils border the river courses, consti- 
tuting the rich bottom land of the valleys. 

There are humus or peat soils in many quarters of the state, and 
Hayden was one of the first writers to urge upon the people a 
recognition of the extent and usefulness of these peat aeposits. 
One peat swamp in Logan county is reported to be six miles long 
and about fifteen feet deep. The Platte county peat swamp is re- 

?orted to cover one thousand acres. Other peat bogs occur in 
'homas and Seward counties and along the Platte river. 
Each great soil region is characterized by a pretty distinct fiora, 
and it will be of interest to many to note tnat tiie greater soil 
regions proposed here agree exactly with the botanical regions as 
already mapped out by Dr. Bessey. 

The eastern or drift soil region corresponds to the southeastern 
and northwestern botanical regions; the sand hill region corre- 
sponds to the central botanical region; the bad lands region with 
the northwestern botanical region; the plains-marl region with the 
western botanical region; the loess region with the southwestern 
botanical region. 
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COIXECTION OP NBBEA8KA SOILS. 

The department of geology has undertaken, aa its share ia the 
work of the State Board of Agriculture, to make a complete collec- 
tion of soils of the state for exhibition and for the purpose of 
analysis. On this data will be liased a complete soil map, although 
the preliminary map introduced here will answer for the present 

Our counties are so large that, instead of collecting, as ia usually 
done, from a given soil region, a sample ia taken instead from each 
county. Samples of soils have been collected from sixty countios 
during a period of two and a half years. The remaining counties 
will be visited during the next two years, in which time it is be- 
lieved the entire canvass of the state will have been mada 
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The method of securing soil samples is somewhat as follows: a 
square hole about three and a half feet deep and l^ree feet square 
at the top is dug in a suitable place for obtaining a fairly repre- 
sentative soil. Then a slice from one of the waiU is cut so as to 
exactly fill the soil boxes, which are of the reffulation size, three feet 
long by 4x3 inches. In this way a section of soil is taken from 
the surface to a depth of three feet At the same time samples of 
the true soil and of the subsoil are taken for analysis. 

Professor Milton Whitney, of the U. S. Geological Survey, is 
making these analyses, and already quite a number of Nebraska 
soils have passed through his hands. He offers to put his force of 
assistants at work on the examination and analysis of the soils of 
Nebraska so as to push this work forward with as much dispatch 
as possible. As the samples are analyzed the results are shown on 
a soil card furnished by the Department of Agriculture at Wash- 
ingfton. This card has arranged upon it a series of bottles contain- 
ing first the coarser grade of sand,and then the finer grade, down to 
the very finest silt, and the percentage of each is accurately given. 
See Fig. 9. 

Secretary Morton proposes, in 
addition to this, to nave photo- 
graphs of all these soil cards made 
so that they will preserve a faith- 
ful record of the percentage of fine 
and coarse material in our soils. 

The soil boxes, when delivered 
at the museum, are fitted with a 
suitable piece of heavy glass, and 
arc then so arranged in oak cases 
as to show the natural position of 
the soil. Above these are the soil 
cards showing the results of the 
analyses. See Fig. 10. 

The following counties are al- 
ready represented in the State 
Museum, at the Slate University. 
At least fifteen or twenty counties 
will be added to this list during the 
season of 1895. 
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Adams. 

Blaine. 

Box Butte. 

Boone. 

Buffalo. 

Burt 

Butler. 

Cass. 

Cedar. 

Cherry. 

Cheyenne. 

Clay. 

Custer. 

Dawes. 

Deuel. 

Fillmora 

Franklin. 

Grage. 

Garfield. 

Gosper. 

Grant. 

Greeley. 

Hall. 

Hamilton* 

Harlan. 

Holt 

Hooker. 

Howard. 



INDEX OF OOUNTIEa 

Jefferson. 

Johnson. 

Kearney. 

Lancaster. 

Loup. 

Merrick. 

Nuckolls. 

Nance. 

Nemaha 

Otoe. 

Perkins. 

Phelps. 

Polk. 

Eichardson* 

Saline. 

Saunders. 

Scott's Bluff. 

Seward. 

Sioux. 

Sheridan. 

Sherman. 

Thomas. 

Thayer. 

Thurston. 

Valley. 

Webster. 

Wheeler. 

York. 



EXTENT, DIVERSITY, AND SURFACE CONFIGURATION OF NE- 
BRASKA soma 

The prairie soils of the state, though monotonously level in places, 
are far more diversified than one might imagina Our rolling 
prairies have been likened to petrified billows. Our river valleys, 
through which meander sluggish streams, are quite level, but 
bounded on either side by bluffs and hills. Beyond, the hills 
may extend into table lands; some rolling, some level as a 
floor, as far as the eye can discern. But in a state of such mag- 
nificent distances there cannot but be great diversity of soils 
and surface conditions. Nebraska is one of the large states of the 
Union. The southern boundary is the fortieth parallel of north 
latitude, its northern boundary line the forty-third parallel of north 
latitude. Beginning on the ninety-fifth meridian, the state covers 
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nine degrees of longitude, the 104:th meridian of longitude west 
from Greenwich forming the western boundary of the state, as far 
as the forty-first parallel of north latitude. Here an offset in the 
southwestern corner is bounded by latitude forty-one degrees 
north, and by a line a few miles west of longitu !e 102. 

While the strata of the state are everywhere practically level, 
yet the whole state is tipped a little towards the southeastern cor- 
ner, towards whicht he rivers of the state tend to flow. 

The lowest point is in Richardson county, in the extreme south- 
eastern corner of the state, where the elevation is 810 feet; thence 
the elevation increases to 5,000 feet along the Wyoming-Nebraska 
boundary line, and even to as much as 6,000 feet at Scott's Bluff. 

The eastern portion of the state, facing the Missouri, has an ele- 
vation of about 1,000 feet. As we go west the elevation increases 
at the approximate rate of 1,000 feet for every 100 miles. Thus 
we pass insensibly from 1,000 to 2,000, to 3,000, to 4,000, to 5,000, 
and even to 6,000 feet of elevation. 

Another way of approximating the average rate of increasing 
elevation is to reckon a rise of about eight or ten feet to the mile 
as we go west; or, to state it a trifle more accurately, the grade, as 
we go west, is nearly six feet per mile for the first hundred miles; 
for the second hundred miles, nearly seven feet to the mile; for 
the third hundred miles, nearly eight feet to the mile; for the 
fourth hundred miles, ten feet to the mile, the last fifty miles as- 
cending at a lively rate of some eighteen or twenty feet per mile. 

Traveling from south to north along the eastern border of the 
state the ascent is but a foot or so to the mile. 

Along the western border the ascent is several feet more per 
mile as one travels north. 

This whole hydrographic basin, then, slopes plainly to the east, 
and at the same time is tipped a trifle to the soutn, causing its great 
rivers — save the Niobrara — ^and all the innumerable tributaries to 
flow in noticeably parallel courses towards the southeastern corner 
of the state. 

THE RELATION OF SOIL TO GOOD ROADS. 

The excellence of our roads is doubtless related directly to the 
nature of our soil. The fact that our soil consists of such a large 
proportion of fine sand doubtless accounts for this. Water which 
falls upon the surface is so quickly absorbed by the sandy, porous 
soil, and deep, sandy subsoil, that there is no surface water left to 
make the roads soft. Besides the air is so warm and dry in Nebraska 
that its capacity for moisture is very great Almost immediately 
after storms the roads become dry before they have time to be cut 
up by teaming. 
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The excellence of our natural prairie roads, in winter as well as 
in summer, cannot be understooa by those living in the eastern or 
middle states until they have lived in the state and traveled over 
its thoroughfares. 

The usual method of road building in Nebraska is about as fol- 
lows, viz., one team starts a trail which others follow, and the road 
is made. Furthermore it is an excellent road, and is built without 
labor or taxation. Or, in other cases, road building consists in plow- 
ing a couple of furrows on either side of the road and rounding up 
the soil slightly in the middle. These roads are often good and 
smooth the whole year round so that teams and bicycles, which are 
delicate indicators of good roads, can travel over them for long dis- 
tances Without inconvenience in summer or in winter. The clatter 
of hoofs and the rattle of carriage wheels is not heard as on the 
turnpikes and gravel roads; besides, they are freer from dust than 
such roads. 

It may seem an exaggerated claim to say that these roads can 
be built without tax or labor, that they are not muddy in winter, 
nor dusty in summer, that they are at once hard and smooth, yet 
soft and elastic, and withal noiseless and restful to drive over. 

Such roads in the eastern and middle states would be bottomless 
sloughs in spring, fall, and winter, and dust heaps in summer. The 
peculiar conditions which render such roads possible in Nebraska 
and Iowa can scarcely be found elsewhere. It may pour whole 
water, and yet after the storm has passed the waters run off or dry 
up immediately, and you can walk over the rain-soaked ground 
without wet feet or muddy boots. 

Accordingly, passing wagons do not sink in and cut gullies and 
ruts as in clayey regions, but instead they tend to smooth the in- 
equalities of the road and pack it. 

The roads are hard, and yet elastic and easy on the hoofs of our 
domesticated animals, and horses commonly go unshod. These 
conditions, which may be counted most fortunate for a state desti- 
tute of road building material, could not be realized in a thin 
clayey soil and subsoil. In explanation of the lucky escape of 
Nebraska farmers from bottomless roads, in the spring and autumn, 
the following facts must be taken into account: summer blends 
into autumn,and autumn into winter, insensibly, and with very little 
rainfall to produce mud. The dry, smooth roads of autumn pass 
unchanged and imperceptibly into the frozen roads of midwinter. 
Winter is to be likened to a protracted autumn until late in January 
or February, and sometimes the frozen roads of winter change into 
the. dry roads of spring without a breaking up. However, if there 
are bad roads at all they are found occasionally in spring. At such 
times, it rains pretty steadily for several weeks, soaking the 
ground and filling itp to saturation. Even then, the roads not 
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constantly traveled on and cut up during the storm, are in good 
condition. 

Those roads alone are impassable which go through swampy 
lands with standing water — sl test that no road could stand. While 
there are local spots where a clayey or gambo soil makes an excep- 
tion, and while there are occasional seasons which militate against 
what has been said, yet it is believed that the above is a reasonable 
and fairly accurate statement of the actual state of affairs through- 
out Nebraska. Thanks to our deep soil, good roads are the rule, 
and bad ones the rare exception. 

If the roads dry off quickly, so do the fields, and farmers can re- 
sume their work almost with the very cessation of the storm. 

Soaking into the ground as the rains do, prevents undue and ex- 
cessive wash of roads and fields, which in less fortunate regions 
carries away the fertile soil, leaving the clay knobs and ridges, and 
bare hillsides, and gullied roads. This may account in part for the 
fact that our soil, Hkc a black mantle, extends alike over the hills and 
down the hollows. To those familiar with the conditions in the 
eastern and middle states, it is always a source of surprise to find 
the hills and dales of Nebraska equally covered with soil, and to find 
the roads that wind over them black as powdered coal, whether on 
knobs and ridges or in hollows. 

RELATION OP RAINFALL TO SOIL 

The problem of productive agriculture in Nebraska depends for 
its solution not on the soil, which is fertile, but on the moisture 
necessary for plant growth. Supply this deficiency by rain prop- 
erly distributed throughout the growing season, and it is pretty 
generally believed that the regions which are termed semi-arid 
would prove garden spots to the agriculturist 

The rainfall in eastern Nebraska amounts to an average of thirty 
inches per year. From this point the amount of precipitation falls 
to twenty-seven, twenty-four, twenty-one, eighteen, and fifteen 
inches as we go west These are the averages found by Professor 
Swezey for the past eighteen years to 1892. See map of altitudes and 
rainfall. See also map of rainfall in the report of the Meteorolo- 
gist, which includes the results of the dry seasons of 1893 and 1894. 

If the soils of Nebraska are, as is claimed by many, fertile and 
inexhaustible on account of the great depth of soil and the equally 
fertile subsoil, and if this fertility is rendered unavailable to the ag- 
riculturist because of insufficient rainfall, then it is perfectly cer- 
tain that either now or sometime in the future men must learn to 
overcome these difficulties. With a rapidly increasing population 
the time must come when every available acre in the state will be 
occupied for some purpose. Then it becomes exceedingly import- 
ant that means be devised for a correction of this insufficient rain- 
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fall. This can be brought about, to a limited extent at least, in one 
or more ways. 

Wherever irrigation is possible, either from streams, from stor- 
age lakes, or from windmill pumps, this means of supplying suf- 
ficient moisture should be resortea to. It should be remembered 
that the bulk of the moisture in Nebraska comes at a season of the 
year when it is most important for the growing crops; i. c, in the 
early growing season in April, May, and June. 

As the season is fairly early in Nebraska, it has been remarked 
by many, that if one could, by any artificial means, produce even a lit- 
tle moisture for their crops to tide them over certain days of UDUsual 
heat and drouth, that the maturity of crops would then be made 
reasonably sure. If by any means water could be stored so as to 
be doled out to the crops, even sparingly, at a time when they are 
wasting away because of drouth, it might be suflScient to rescue 
many fields. The problem of storing water in the state is one of 
great diflBculty and complexity. In the first place, we must keep in 
mind the fact that the annual evaporation from ponds in Nebraska 
amounts to three feet in the eastern, four feet in the central, 
and five feet in the western portion of the state. In the second 
place, we must also remember that still greater quantities of water 
Boak immediately into the ground. It is a very difficult thing in- 
deed to form a basin in !(^braska soils that will hold water well. 

Now it is perfectly plain that if immense quantities of water are 
carried away by evaporation, and if even larger amounts of water 
soak into the ground because there is no impervious bottom to the 
lake bed to hold it, then there is a double waste to the water sup- 
ply which might otherwise be dammed up and stored away for fu- 
ture use. 

There are in every county innumerable draws and canyons that 
could be dammed to very great advantage. However, in nearly 
all cases they would make a very shallow, broad lake. Such a 
broad expanse of water is subject to greater evaporation than deep, 
narrow lakes. Then the lake artificially formed has no clay bed. 
There is probably no stratum that is more nearly impermeable 
than clay or shale. Unfortunately it is a difficult thing in the state 
to find a bed of a draw or canyon with a clay bottom. (It will be 
remembered that our soils are rich in sand but poor in clay.) 
However, this can be remedied, in part, by trampling the artificial 
lake beds by means of domestic cattle, turning them loose and al- 
lowing them to completely trample the ground into mud. 

There is nothing new in the idea that it is of unquestionable im- 
portance to the state to dam up draws and ravines and build arti- 
ficial lakes wherever it is possible to construct them. It is 
constantly brought to the notice of the citizens of Nebraska by 
innumerable writers. Although, like the importance of tree plant- 
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ing it affects very few people in a material way; they grant that 
good would result, but no active work is done. 

If hundreds of ravines were catching and storing up water all 
over the state during the growing season there would be just that 
much greater water surface in Nebraska for evaporation during 
intensely hot, dry spells. The water, then, instead of flowing into 
the Platte and its tributaries, thence into the Missouri, to be carried 
directly into the Mississippi, and out of the state, would be distrib- 
uted over the state somewhat more evenly, and would certainly 
stay in the state much longer. 

The presence of such bodies of water means that there will be 
increased evaporation; evaporation produces coolness always. It 
is a cooling process. If the evaporation from foliage produces 
coolness, much gi'eater would this process be if it went on over 
thousands of miniature lakes. Accordingly, it will be seen that such 
lakes not only produce a good effect by the cooling process, but they 
also provide moisture for the atmosphere, which possibly may be 
precipitated again in the form of rains when it is most needed. 

While it is perfectly true that the water does soak into the ground 
and is evaporated quite rapidly from these artificially built lakes, 
yet the buuder of the lake must remember that he has retained within 
tho limits of the state a certain amount of water which has in part 
soaked into the ground slowly to be of future use to the state, or 
has been evaporated or passed off in clouds which may have distrib- 
uted the moisture again over other parts of the state. If such 
artificial lakes were very generally built over the state it would be 
found, eventually, that they would retain their water supply longer. 
That is, water would not soak into the ground quite so rapidly, l)e- 
cause a little clay would wash out of the neighboring soil into the 
artificial lake from year to year, and begin to accumulate as a 
deposit of clay in the bed. If this accumulation of clay should go 
on indefinitely, then the lake would hold water a much longer time. 
But even granting that such lakes are not capable of holding water 
for any length of time, it can not be granted that they are not 
of great consequence. Any means tending to retain much or little 
moisture within the boundary of the state for future supply is 
worthy of serious consideration. 

THE RELATION OP TREES TO THE SOIL. 

There are also very earnest advocates of tree planting. They 
insist, and rightly, that there is the most direct relation between tim- 
bered districts and the rainfall, and the barren districts and the 
lack of rainfall, i. e., if Nebraska could be covered with dense 
forests the amount of precipitation over the state would be greater 
than it now is; and, besides, the amount of moisture caught and 
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retained by the roots of the trees and underbrush would also be 
^eater. 

Our founder of Arbor Day and innumerable followers have 
called attention to this so repeatedly that the facts have already 
been heralded in every part of the state. Yet it must be confessed 
that the action taken in this direction is not commensurate with 
the generally diffused knowledge on the subject. Thousands of 
farms are without trees of any kind, either shade trees or fruit 
trees. This state of aflfairs is entirely wrong, and doubtless will be 
corrected when the state grows older, and when a more stable and 
permanent class of citizens occupies the farming lands. 

Possibly, as many claim, the land is impoverished for a certain 
distance around growing trees, but this is lully compensated for by 
the sh :de they give, the moisture which their leaves give off to evapo- 
ration, the extra amount of rain which their roots help to arrest, 
and the protection to flocks and crops by breaking or mitigating 
somewhat the force of the wind. 

Immediately after the memorable Thursday, July 26, 1894, 
when a blast hot as from a furnace blew continually from the south 
across the state, withering everything in its path, the author crossed 
the state twice: once diagonally from Sioux county to Lincoln; 
again due west across the state. In a single day this hot wind had 
so dried up and parched the crops that they stood in the fields yel- 
low and burned. Twelve hours before, hopes for good crops were 
bright. Had there been surface water for evaporation or occasional 
patches of timber to cool and restrain somewhat the fury of this 
blast, and to help tide the state over that one withering day, some 
of these hopes and promises of a fair yield might have been 
realized. But, as it was, the failure entailed widespread suffering 
and adversity. However, it was carefully noticed tnat every large 
wind-break was bordered with cornfields which were still green for 
a distance of three to five hundred yards. Beyond this not a green 
stalk was to be seen. Whether the inference was correctly drawn 
or not, the author attributed this to the slight protection offered by 
the wind-breaks, and could not but feel more than ever the vital 
importance of tree planting. If scattered wind-breaks offer even 
slight protection, what might not be expected of scattered forests. 
There is the most intimate relation existing between our soils and 
the storage of water and the planting of trees. Some soils are poor 
and unproductive naturally; some are made so by exhaustive culti- 
vation; some, though naturally abounding in fertility, are in such a 
condition physically that their richness is not available for plant 
food; some, by their geographical position, are rendered sterile; 
some soils, such as our own, are rendered less remunerative, not 
because of any lack of natural fertility, but because the fertility 
stored in our soils is rendered to a greater degree unavailable for 
plant nutrition because of the semi-arid conditions which prevail over 
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the western portion of the state. Nature has fertilized our soils liber- 
ally. The enrichment which they now need is not to come so much 
from manures, guano, phosphate, and bone dust as from irriga- 
tion, from the storage of water, and the planting of trees. 

UST OF A FEW WORKS ON SOILS 
WHICH CAN BE ADVANTAGEOUSLY CONSULTED BY THE AGEIOULTUBIST. 

"The Origin and Nature of Soils," by N. S. Shaler, United 
States geological survey, twelfth annual report, 1890-91, part I. 
Pages, 213 to 347. 

*' Scientific Examination of Soils," by Felix Wahnschaflfe. 

" Soils and Crops," by George E. Morrow and Thomas P. Hunt 

"Eocks and Soils," by Stockbridge. 
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RESUME OF THE SUGAR BEET INDUSTRY 

IN NEBRASKA. 



By H. H. Nicholson, A.M. 

This meeting seems an opportune time for a brief r^sam^ of the past 
six years that we may see how the beet sugar industry has commended 
itself to our climate, our soils, and our people. 

Within the period limited by the years 1890 and 1894 inclusive, we have 
had in Nebraska all varieties of climate known to the state. Extremes of 
heat and drouth in 1890, followed by the opposite extreme in the wet and 
cold year of 1891. During 1892-3 the conditions of climate were more 
nearly normal than in any years before or since within the period before 
mentioned. 

The season of 1894, by reason of its high temperature, hot winds, and 
lack of moisture has been the most destructive to our staple agricultural 
product ever known in the history of the state. 

Any new candidate for agricultural favors has naturally at the start 
numerous handicaps; namely, the necessity of using seeds not already 
adapted to climatic conditions, the lack of knowledge necessary to its 
successful growth, and a general apathy on the part of the mass of those 
who must be depended upon for its production. 

If time, patience, and labor can overcome these, there still remains the 
uncertain natural condition of soil and climate. Whether or not these are 
favorable only experiments more or less long continued can determine. 

It is fortunate for the future of the beet industry that, at the outset, it 
has met with the extremes of climate and has been tested in all the soils 
of the state. 

This industry came to us with all of these impediments to success in an 
intensified form. The only seed available has of necessity been raised 
under the highly intensified garden culture of the old world. It has un- 
dergone an ocean voyage before reaching our hands. It has been placed 
in the hands of those unfamiliar, as a rule, with the necessities of inten- 
sive cultivation. 

Besides these it has encountered conditions of climate almost unknown 
in its original home. Under these circumstances, if this industry has 
even held its own during these six years of trial and experiment, to say 
nothing of extending and fixing itself, it is safe to assume that it has pos- 
sibilities of great and lasting advantage to the agriculture of the country 
in general and to this state in particular. 

A brief summary of the results of the past six seasons and a statement 
of the present condition of the sugar beet business offers much of common 
interest. 
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Previous to the year 1888 no systematic attempt to grow beets for sugar 
making had been made within the limits of the state, excepting what had 
been done by the University in a desultory way on the College Farm. 

During this year (1888) small plats were grown on the farm and in my 
own garden, and a study of cultural conditions begun. 

This season, also, saw quite extensive areas in and about Grand Island 
planted by parties interested in securing a factory for sugar manufacture. 
Analyses of the beets grown both here and at Qrand Island were made in 
the University chemical laboratory, aad excellent and encouraging results 
in sugar content and in purity obtained. 

In 1889, the University, in addition to its own experimental work in beet 
growing, distributed seed to persons applying for it, and began the task 
of collecting and compiling information in regard to culture, yield, sugar 
content, and purity. To this end a carefully prepared circular was sent 
out with all seed. A general invitation was also extended to persons 
raising beets either within or without the boundaries of the state to send 
samples to the chemical department for analysis. 

To secure as many acceptances as possible to this invitation the Uni- 
versity agreed to pay the expense of shipping, stipulating only that certain 
questions embodied in the before mentioned circular should be answered. 
The State Bureau of Labor and Statistics, under the direction of Mr. John 
Jenkins, heartily co-operated in this line of work. By these means a wide 
distribution of the seed was accomplished. 

During the year 166 samples of beets grown by people within the state 
were received at the laboratory, analyzed, and a detailed statement of re- 
sults published in the experiment station bulletin No. 13. 

During this season, also, an increased acreage was planted to beets at 
Grand Island and successful negotiations for a sugar manufactory entered 
into. 

At the state fair of this year over sixty samples of Nebraska grown sugar 
beets were placed on exhibition. The season of 1890 opened with great 
promise. The University obtained a large amount of seed for free distri- 
bution, and still further systematized its own experimental work by divid- 
ing the state into districts and establishing a large number of temporary 
substations for beet growing, the better to observe the effect of soil and 
climate. Field agents were also appointed, whose duties were to continu- 
ally travel over the state during the season, visit substations, observe 
conditions and effects, and to give and collect information. 

At Grand Island between two and three thousand acres was planted to 
beets for the express purpose of sugar manufacture. The season proved 
to be the most trying one for general agriculture that the state had known 
for ten years previous. Not only was the total amount of rainfall abnor- 
mally low — seven inches less than the normal — but its distribution through 
the growing season was essentially bad. 

In some parts of the state there was not enough moisture in the ground 
at the time of planting to cause germination of the seed. Many instances 
are known where seeds lay in the ground thirty days before sprouting. 
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Notwithstanding these drawbacks, beets, wherever ordinary care and 
attention was given, and where instractions as to culture had been care- 
fully followed, began the season as well, or better, than the ordinary staple 
crops. 

In July and A^ugnst, reports from field agents and from farmers them- 
selves were in general to the effect that beets were withstanding heat and 
drouth better than any other crop. In many instances they were the only 
thing worth harvesting in the falL 

At Grand Island, as before mentioned, where they were planted on the 
large scale for the purpose of sugar making, the same handicapping diffi- 
culties were in force as in other parts of the state; namely, the use of un- 
acclimated seeds, new soil, and unskilled labor, to which was superadded 
heat and drouth. 

It has been impossible to obtain exact statistics in regard to this crop. 
Presumably between two and three thousand acres were planted. Many 
farmers neglected, though, to give their beets proper care at the start, and, 
as the season advanced, many more became discouraged by the drouth 
and abandoned their crop. An average yield of from six to ten tons per 
acre was harvested by those who carried their work to a conclusion. A 
factory was built this season and put in operation during the fall. 

At the close of the campaign they had turned out 1,400,000 pounds of 
sugar — ^the first ever manufactured in the state, and a really remarkable 
result considering the circumstances. 

Our record shows that this year over five hundred farmers in the state 
raised beets and sent samples to the laboratory for analysis. The general 
statement of their opinion, as stated in hundreds of letters received, was 
that in a dry season beets were the surest crop they could raise; that as a 
food for stock, especially for milk cows, they had no equal in any crop 
ordinarily produced. 

From the result of the experimental work carried out under the auspices 
of the University up to this time the following conclusions were drawn: 

First — Beets of good form, fair sugar content and purity could be grown 
in all parts of the state. 

Second — That the best varieties for the state thus far were the Klein 
Wanzlebener, Desprez, and Vilmorin. 

Third — That in a dry season beets suffered from the deficiency in mois- 
ture the least of any other crop. 

Fourth — ^That in a dry season, while the tonnage yield of beets was les- 
sened, the yield in sugar per acre was, if anything, increased by reason of 
a higher sugar content. 

Detailed statements of the season's work were published in Bulletin No 
16 of the Experiment Station. 

The season of 1891 opened with an increased interest throughout the 
state in this new and promising business. The University continued its 
former liberal policy of furnishing seed, in small quantities, to all appli. 
cants, asking in return only that the person taking seed should send in 
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samples of beets for aaalysis accompanied by a statement of methods of 
culture used, kind of soil, yield, and cost of production. 

The State Board of Agriculture, to further encourage the general culti- 
vation of beets in the state, furnished seed in four pound lots and offered 
premiums ranging from ten to fifty dollars for the best quarter acre grown- 

The Oxnard Beet Sugar company also offered to duplicate the premiums 
offered by the Board of Agriculture, the only conditions imposed by the 
board being that competitors should make entries with Secretary Furnas 
before a certain date, should exhibit a sample of not less than twelve 
beets at the state fair, should furnish the University authorities with sam- 
ples for analysis, and should render a detailed statement of methods of cul- 
ture, kind of soil, cost of producing, etc. 

In consequence of these inducements a much larger experimental acre- 
age was planted than ever before. During the previous winter negotiations 
had been brought to a successful termination for a second large factory to 
be located at Norfolk. Consequently the area planted to beets for sugar 
production especially was largely increased. As nearly as 1 can ascertain 
it amounted this season to something like four thousand acres, including 
tributaries to both factories. 

The climatic conditions during the growing season of this year proved 
to be radically different from those of the previous year. In the begin- 
ning the temperature was abnormally low, while the precipitation was 
nearly as much above the normal amount as it had fallen below it during 
the year before, nearly seven inches more rain falling than during the 
average seasons, and thirteen inches more than in the year 1890, the total 
average rainfall for 1891 being 30.62 inches, while that of 1890 was but 
17.18 inches. 

As a result many difficulties were experienced in the early part of the 
season in planting, thinning, and in keeping fields free from weeds. Once 
started the roots grew prodigiously. 

As a direct result the content in sugar was very low. As at the facto- 
ries, the price paid for beets was based on their sugar content, those who 
offered beets for sale were often sorely disappointed in prices received. 

The general practical results of the year, as showing progress under ad- 
verse conditions, are shown in the fact that the output of the factories 
was 2.734,700 pounds of standard sugar — about double that of the previous 
season. 

The University, still seeking the best cultural methods, cost, yield, etc., 
established through its experiments the following points: 

First— Th&t fall preparation of the ground was at least desirable. 

Second— That a deep and thorough tillage is absolutely necessary to 
success. 

Third— ThB.t other things being equal, land that has been for sometime 
under cultivation is best adapted to beet growing. 

Fourth — That early planting succeeds best in wet as well as in dry 
seasons. 
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Fifth — That thus far the average cost of laying by the orop has not been 
far from thirty dollars per acre. 

I have gone somewhat into detail of the operations daring these two 
years because within this short period we experienced what may be con- 
sidered practically the extreme of climatic changes to be expected in this 
state, and because under these trying conditions the new industry dem- 
onstrated its value. 

The years 1892 and 1893 were uneventful. The stage of effervescent en- 
thusiasm had been passed, and during this time the field was cleared for 
definite and permanent development. 

The University continued its experiment work along the lines already 
marked out, and in addition opened a sugar school in which instruction 
was given along the two broad lines of sugar beet production and the 
manufacture of beet sugar. 

Grand Island and Norfolk became the centers in Nebraska for the pro- 
duction of beets on an extensive scale and of sugar manufacture. The 
best index of the progress made in this direction is the output of 3,808,000 
pounds of sugar during the season of 1892, and 5,835,000 pounds in 1893. 

With this summary of the conditions and progress of the beet sugar 
industry in Nebraska, from its inception to the present time, let us con- 
sider somewhat in detail the effect of the season just passed on this in- 
dustry specifically and in its relation to general agriculture. 

Eighteen hundred and ninety-four passes into history as the dryest 
season known in the development of the state. The total average rainfall 
has been but thirteen inches— four inches less than in the dry year of 
1890 and eleven inches less than the average rainfall of the last eighteen 
years. 

The season opened very auspiciously. A larger acreage was planted in 
the neighborhood of the factories, and a much larger number of farmers 
throughout the state and beyond the limits within which beets could be 
economically shipped to factories prepared to plant experimental plats, 
ranging in area from one-quarter to five acres. The demand for seed was 
unprecedented. 

In the neighborhood of this city and in this county over sixty acres, to 
my knowledge, were planted in this way. On the College Farm, experi- 
ments in rotation with other crops with beets, specific m ethods of culture^ 
effects of various fertilizers, methods and value of seed production were 
pushed forward. 

Of greatest immediate interest, though, was the anticipated conclusion 
of experiments that had been running for the last four years on the accli- 
matization of and production of seed and the production of seed beets 
from bads or by grafting. 

It would seem that the results obtained in 1890 and '91 had spurred the 
clerk of the weather to his best, or worst, efforts to give us climate condi- 
tions that would discourage all further efforts to grow beets. The very 
fair conditions of weather and soil in April caused the greater part of the 
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seeding to be done daring the last days of this month and the first days 
of May. 

According to the Nebraska Weather Service: "The month of May was 
the warmest since 1887, with nnusnal extremes of temperature and the 
smallest rainfall of any May covered by oar records.** 

**The May temperature for the state was 62.7 dej^rees, 13.7 degrees above 
the average. The highest temperature observed was 105 degrees at Im- 
perial on the 13th, and the lowest was 12 degrees at Franklin on the 19tli. 

This shows a range of 93 degrees within the month, and even within six 
consecutive days. At the college farm we had a record of 99 degrees on 
the 8th, and of 28 degrees on the night of the 18th. 

The warm weather immediately following planting caused most of the 
seeds to germinate and the plants to be well above the ground at the time 
of the hard freeze on the 19th. 

Contrary to all expectations, beets were but little, if any, harmed by 
the enormous and sudden fluctuation of temperature, while various small 
fruits, and in some cases even the leaves on the trees, were frozen. Their 
growth was checked, and, as the remainder of the month was cold and dry, 
little growth took place until early in June. From this time until the hot 
winds of July all crops suffered alike because of lack of moisture. 

After it became apparent that an almost total crop failure was imminent 
all over the state, we sent out our agent to visit those regions where beets 
were being grown on the large scale, to compare the appearance of the 
beets with that of the staple crops and to note all conditions of treatment 
and culture. 

Our agent went directly to Norfolk, and there joined the beet sugar 
company*s superintendent of agriculture, and together they drove over 
the whole beet country tributary to the factories. 

The regions visited comprise four distinct regions, namely, that in the 
northeast part of the state, embracing the valleys of the Loup, Elkhorn, 
and Platte, and including all or part of the counties of Dodge, Cuming, 
Wayne, Pierce, Antelope, Madison, Stanton, Platte, Butler, and Sumner. 

The second, or central area, is the valley of the Platte, embracing in 
whole or in part the counties of Merrick, Hall, Buffalo, Kearney, Adams, 
Hamilton, Polk, and York. 

The third, or southwest area, in the Republican valley, taking in parts 
of Dundy, Hitchcock, and Red Willow counties. 

The fourth, or southeast area, embracing uplands in Lancaster, Seward, 
and Saline counties. 

The report rendered states in general terms that with very few excep- 
tions, and these being in the immediate river valleys, or on islands in the 
river, in all the regions visited the beets suffered the least from heat and 
drouth. 

In nearly every instance their leaves were fresh and green, while corn 
and grass and all other crops, without exception, were burned and 
^.. destroyed. 
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A considerable variation was noted in the appearance of the beets them, 
selves. On the lower lands and in the river bottoms the growth was the 
strongest, and they showed the least signs of being affected by the season. 

On the uplands poorer stands had been obtained, and the growth was 
materially checked. 

Again the relative effects of good and poor coltnre were plainly ap< 
parent. In fields that had been subsoiled, where deep cultivation had 
been the rule, the leaves were fresh and green, and a strong, vigorous 
growth was apparent, while in fields where shallow cultivation had been 
the rule the leaves were limp and wilted and began to show signs of mat- 
uration. The roots also were small and often branched and sprangly. 

Another important point noted was that the effects of early cultivation 
could be easily traced in the stand of plants obtained. On farms where 
thinning and early hoeing had been attended to at the proper time and in 
a careful manner, a good stand as a rule was obtained, while carelessness 
in these particulars showed itself in a ragged and open stand. 

In some cases people had early become discouraged and had utterly 
neglected to care for their crops. In these cases fields had grown up to 
weeds, and the beets were not worth harvesting. 

A general estimate was made at this time, August 25th, that in the 
regions visited the beet crop promised to give from fifty to seventy-five 
per cent of an average yield. Or, assuming fifteen tons per acre to be an 
average crop, it was estimated that from seven to eleven tons could be 
obtained where ordinary care and attention had been given through the 
season. 

It is always a difficult matter to present exact and authentic figures in 
regard to a farm crop. I have taken the utmost pains to obtain exact 
data in regard to the beet crop of this year. 

Through the kindness of Mr. R. M. Allen, general manager of the Stand- 
ard Cattle Company's large farm at Ames, near Fremont, I am enabled to 
place before you figures in regard to his beet crop that I believe to be 
absolutely reliable. ^ 

STATEMENT SHOWING RESULT OF BEET CROPS BY FIELDS 

FOR 1894. 

TONS PCR 
FULD. ACBBB. OB088TON8. NET TONS. ACBB. 

Burgess, east of house 38 393.42 286.6 7.6 

West of Mills House, old 11 113.18 191.6 9.2 

West of Mills House, new. 12 248.36 233.9 19.5 

MiUsOld Gumbo 10 198.32 192.0 19.2 

Detwiler 15 152.19 143.2 9.5 

Burgess, north of house 1 11.91 19.3 19.3 

Sucha 34 251.79 231.2 7.0 

North Mills, west of road 69 637.02 699.0 19.0 

West Hager. 35 423.96 399.3 11.4 

North Daly 28 364.00 343.4 12.2 
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FIBLD. ACBR8. 

East North Hager 12 

Eiast North Hager, west of ditch 5 

East of depot 24 

Detwiler, west of Tucker's 2 

Mills oat field 16 

New Gumbo. 25 

North Mills, east of road 27 

East of Mr. Allen's 40 

West Burgess 34 

Marshall 40 

Horse pasture 8 

Love 5 

West of Pascoe's 29 

569 6105.04 5803.1 10.1 

Average tare for entire acreage, 5.8 per cent. 

Average number of cars, 346. 

Average sugar content, 14.95. 

Average purity, 79.28. 

Highest sugar cont\it, 18.00. 

Highest purity, 85.9. 

The cost of raising these beets is given in detail as follows. For the 

purpose of comparison and to illustrate how experience enables one to 

reduce expenses, I give Mr. Allen's figures for 1893 and 1894. 







TONS PER 


OBOB8 TONR. 


TBN TONS. 


ACRB. 


133.73 


125.9 


19.5 


64.15 


60.4 


12.1 


400.50 


377.3 


15.7 


18.81 


17.7 


8.8 


250.24 


235.7 


14.7 


301.24 


283.7 


13.5 


289.48 


317.1 


8.1 


452.73 


426.4 


10.7 


307.74 


289.9 


8.5 


282.19 


265.8 


6.G 


97.99 


92.3 


11.5 


74.11 


69.8 


13.9 


542.39 


510.9 


10.4 



Classiflud stateaient of the cost of raising 
beets at Ames, 1893. 

P B ACRR. 

Cleaning off corn stalks $ 3 50 

Plowing 2 20 

Harrowing 1 20 

Rolling 50 

Seeding 40 

First hoeing. 4 00 

Thinning 13 00 

Two times hoeing after thin- 
ning 12 00 

Cultivating 2 15 

Seed 2 25 



Cost of laying by 41 30 

Harvesting 6 00 

Hauling and loading 6 75 



Classifled statement of the cost of raislnff 
beets at Ames, 1894. 

PER ACRB. 

Manuring $200 

Plowing 2 01 

Seed 2 00 

Seeding 30 

Harrowing 50 

Rolling 31 

First hoeing 1 44 

Bunching 2 12 

Thinning. 3 72 

Second hoeing 5 25 

Third hoeing 4 81 

Fourth hoeing 2 91 

Cultivating ' 1 82 

Sundry expenses, time keeper, 

killing bugs, etc., etc 77 



Total cost of crop 454 05 



Cost of laying by 30 16 

Harvesting 4 00 

Plowing out 2 00 

Hauling and loading 2 13 



Total cost of crop $38 29 
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In sending these Mr. Allen writes as follows: ** I think that. $30 for 
laying the beets by is a pretty fair figure, although I hope to make it $25 
if we ever grow any beets in the future/* 

In response to inquiries of the Norfolk Beet Sugar Company as to the 
results of the season's operations, Mr. £. C. Howe, manager, writes me as 
follows: 

''We are in receipt of your favor of the 13th ultimo, and note what 
you desire to ascertain in regard to beet sugar statistics and are glad to 
give you any information in this line which lies within our power. 

'* Replying to your questions in order, would say that there were about 
4,000 acres of beets contracted for and planted for this factory, this year, 
of which about 3,000 acres were harvested. The average yield per acre is 
probably between six and eight tons. This is the average yield all over, 
where ordinary care was given to the crop. If we divide the tons harvested 
by the acres planted, or even harvested, it would probably be even lower 
than that, but there are so many cases where farmers have planted the 
crop and then paid no attention to it whatsoever, either by reason of not 
having time to do it in connection with their other crops, or by simply let- 
ting it go, in which case either no crop at all has been raised or perhaps 
one or two tons per acre. Of course, we could mention the Standard Cat- 
tle Company, who raised this year about ten tons per acre on their 560 
acres, or Messrs. H. C. Graves & Sons of Council Bluffs, who raised about 
sixteen tons per acre on forty-five acres, and at a remarkably low cost 
These cases, however, show the exception and what can be done. We stated 
six or eight tons as an average for last year's crop, taking all kinds into con- 
sideration but leaving out the exceptions. Of course in an ordinary year 
this average would at least be doubled. The average sugar content and 
purity is about 14.5 and 80.5. Our figures for the season are not as yet 
made up, but these will come very close to the average. In answer to your 
question as to whether we find that the farmers are beginning to appre- 
ciate the advantages of sugar culture, we can very decidedly say yes. The 
past season especially has demonstrated to them that it can be relied upo^ 
when other crops are a complete failure. 

As to an approximate statement as to the cost per acre of raising beets 
during the season of 1894, with a comparative statement of the cost of 
previous years, would say that the following will give you a very good idea 
as to the comparison, where large bodies of land are devoted to it and all 
the labor hired: 
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Plowing II 50 

Preparation 1 50 

Beeding , 25 

Cultivation 1 75 

Shallow hoeing 1 25 

Bunching and thinning 6 50 

First deep hoeing 2 75 



1894. 


$1 50 


1 50 


25 


1 25 


1 25 


5 00 


2 00 
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1893. 18M. 

Second deep hoeing 400 200 

Lifting 1 25 85 

Topping 500 300 

Hauling 3 00 to 14 00 $2 00 to $3 00 

Totals 128 75 to 1^29 75 *20 60 to $21 60 

Yield about eight tons per acre. 

At the same time where people who are prepared for this kind of work, 
and have in their employ men who are accustomed to work of this class, 
like Messrs. H. C. Graves & Sons, nurserymen of Council Bluffs, to whom 
we referred in oar last as having secured a large yield (who planted forty- 
five acres), it can be done to very much better advantage. These people 
kept a very careful account of all their expenses, which they rendered us, 
and we take pleasure in giving the figures because we know them to be 
correct. They are as follows: 

Fitting ground and planting 9 2 63 $118 50 

Thinning 3 40 153 16 

Replanting by hand, 72 32 60 

Hoeing. 2 28 102 70 

Cultivating 3 06 137 85 

Total cost $12 11 ff544 81 

As far as the farmer is concerned, who does not have to hire all the 
work done say that every year they are able to raise beets at less cost per 
acre. This is due to becoming familiar with the machinery and handling 
it to better advantage, as well as in the hand work. We have farmers who 
raised twenty acres of beets this year and claim that they did it as easily 
and with almost the same expense that they raised three to five acres the 
first year. 

As to the general results of the season's work in the manufacture of 
sugar, Nebraska has made this season about 6,000,000 pounds, an increase 
over any previous year, showing, at least, that, though the general condi- 
tions were the worst ever known, the advance in knowledge and skill, both 
in producing beets and sugar, has outrun the influence of unfavorable! 
agencies. 

We are not yet taking advantage of all the opportunities offered by beet 
growing. We know that beets can be grown. We know that they can be 
grown when all other crops fail. 

We are but just beginning to see the possibilities in this industry as an 
economical crop that brings to the farmer cash for the roots, a large 
amount of cattle food in leaves, tops, and exhausted chips. To the small 
farmer, at least, it may be a buffer between himself and absolute crop 
failure. 

More important and far reaching than these, the deep cultivation neces- 
sary offers, in part at least, a solution of a question of moisture now sought 
in irrigation. 
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NINTH ANNUAL EEPORT OF THE BOTANIST. 



Bt Charles E. Bessey, Ph.D. 

Gentlevien of the State Board of Agriculture: 

I have the honor of submitting herewith my ninth annual report as your 
official botanist for the year 1894. 

QBASSES AT THE STATE FAIR. 

In spite of the disastrous drouth of the past year, the showing of grasses 
and other forage plants was excellent. These came from widely separated 
parts of the state, showing that the interest in our native and introduced 
forage plants is quite general, and not confined to particular portions of 
the state. This is shown by the following tables, in which I have separated 
the specimens into (1) the true grasses, (2) the sedges, etc., and (3) the 
clovers, etc. 

I. GEOGRAPHICAL DISTRIBUTION. 

Total nnm- Total dqid- 
Hpecimena Specimens SpeciniADS ber of sped- ber of speci- 
of true of Sedges, of Clover, moDs in each mens in each 
grasses. etc. etc. collection, region. 

Nortbeastern Counties: 

Washington 55 8 5 68 68 

Northwestern Counties: 

BoxButte 29 3 32 

Scott's Bluff 13 4 17 

Sioux 54 3 2 59 108 

Southwestern Counties: 

I>undy 25 3 2 30 30 

Southeastern Counties: 

Bichardson 29 6 35 

Thayer 56 14 70 

York,l8t 46 2 48 

York,2d 35 6 5 46 199 

Central Counties: 

Thomas 55 is o 73 73 

Totals 397 64 17 478 "478 

If we take the highest number of (1) true grasses, (2) sedges, etc., and 
13) clover, etc., and arrange them in a geographical table we may see at a 
glance Tiotij many kinds of each were readily obtained by the collectors, 
giving thus some idea as to the number of kinds available for forage in 
the several regions of the state. 



V 



108 NEBBASEA STATE BOABD OF AGBIOULTUBE. 

IL LARGEST NUMBER OP BACH KIND, GEOGRAPHICALLY 

CONSIDERED. 

True Sedgres, Gloyers. 
GrasH '8. etc. etc. 

Northeastern counties 55 8 5 

Northwestern counties 54 4 3 

Southwestern counties 25 3 2 

S)utheasteru counties 56 14 5 

Central counties 55 18 5 

If we take the highest numbers as above, and make a table showing 
their distribution according to elevation we have the following: 

III. LARGEST NUMBER OF EACH KIND, ACCORDING TO 

ELEVATION. 

Eleyatlon above the sea. True Sedges. Clovers, Largest single Total number 

Grasses, etc. etc. collection. of specimens. 

About 1,000 feet 55 8 5 68 103 

1,000 to 2,000 feet 56 U 5 70 164 

2,000 to 3,000 feet 55 18 73 73 

3 000 to 4,000 feet 25 3 2 30 30 

4,000 to 5,000 feet 54 4 3 59 108 

By studying Tables II. and III. we find that the true grasses exhibited num- 
ber about fifty-five for each geographical region excepting the southwestern, 
and that when we divide the state into regions according to elevation we 
reach the same result, there being about fifty-five for each elevation ex- 
cepting that between 3,000 and 4,000 feet. That this condition is excep- 
tional is quite evident when we remember that in some former years 
Dundy and Chase counties exhibited sixty or more grasses each. I think 
it is a fair statement that in each geographical region, as well as in each 
belt of country at successive altitudes there are about fifty-jive kinds of 
these grasses which are sufficiently common and conspicuous so that they 
are collected by the men who exhibited at the state fair. In like manner 
we may say that there are about tenor twelve sedges And other similar plants, 
and about three clovers in each region, considered as above. Now, when 
we remember that these exhibits were made entirely by those who are 
farmers and business men, unskilled in the study of the botanical charac- 
teristics of the grasses, it becomes evident that the native grass flora of 
the state is rich in valuable species. If these collections were made by 
botanists who are familiar with the finer distinctions between species, 
there can be little doubt that we should have about double the number of 
true grasses for each locality, but the exhibits as made are probably a bet- 
ter indication of the available number than the botanist's collection would 
be. 

While I am upon this subject I wish to call attention to the results of 
recent studies of the food value of the sedges and rushes, which must 
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change oar ideas as to their importance among forage plants. Thus it 
has been stated over and over again, that the sedges and rashes are worth- 
less as forage plants. For example, we find in Darlington^s "American 
Weeds and Usefal Plants*' this statement in the discussion of the sedges: 
**The herbage of this order, unlike that of a large number of the Gram- 
ineae, or true grasses, contains but little saccharine matter, and therefore 
is neither nutritious nor palatable to stock.*' In the same work in refer- 
ing to the rushes, we find this remark: "An order possessing but little 
beauty or value." In another widely known work, Flint's "Grasses and 
Forage Plants," we find the following in reference to sedges: "None 
of them are of any real agricultural value, though they constitute mainly 
what is termed * meadow hay,' or more properly, swale hay, in some parts 
of the country. Tiiay are nearly destitute of mealy and saccharine prin- 
ciples, in which many of the true grasses abound, and are eaten by cattle 
only when compelled by hunger in the want of better grasses " In regard 
to rashes, the same author says; " Many of the rushes or grass-like plants, 
so common along the borders of our ponds, and called grasses in popular 
language, are readily eaten in the spring, while green and full of juice, 
more on account of their succulency than of any nutritious qualities 
which they possess, which, with few exceptions, are very slight." In 
Seal's "Grasses of North America" the author says of sedges that "they 
have been quite uniformly condemned as utterly unworthy of cultiva- 
tion," but he " thinks it not unlikely that some of these sedges may prove 
valuable in certain localities," and suggests that "some experiments 
might very profitably be made on the sedges with reference to their value 
for pasture or hay." In the same work Prof. L. H. Bailey speaks of two 
species of sedges as possessing food values, viz., one in Thibet, which 
** aftords fair grazing when grasses fail," and another along the Columbia 
river, " where it furnishes a valuable hay and pasture." Of this latter it is 
Bald that hundreds of tons of excellent hay are made annually. 

In 1890, the late Professor Cassidy, and Dr. O' Brine published in bulle- 
tin No. 12, of the experiment station of Colo^-ado, a great number of 
chemical analyses of grasses and other forage plants, and among them we 
find several of the rushes and sedges. Of one of the former the authors 
say: ''abundant in wet meadows, and valued highly by stock-men;" of an- 
other, " this is highly valued in common with other species of the same 
genus" Of a common sedge they say: "a chief constituent of wet 
meadows in the mountains, growing in broad, conspicuous patches, and 
furnishing considerable winter feed " 

This matter has been taken up more fully by Professors Williams and 
Shepard, of the South Dakota Experiment Station, who published their 
results in bulletin No. 40 of that station. They published the chemical 
analyses of many species of rushes and sedges, which show clearly that the 
common position hitherto assigned to these plants is not deserved by them 
On comparing these analyses with those of the grasses, one often finds 
that the latter contain less nutritive matter than the former. I may pro- 
fitably quote some of the remarks made about the different species of 



110 NEBRASKA STATE BOABD OP AGRICULTURE. 

rushes and sedges by those investigators, as follows: **It is one of the 
most important of oar rashes, famishing a large amoant of early forage^ 
which, thoagh coarse, is readily eaten by all kinds of stock." " It famishes 
a considerable amoant of forage, chiefly in the form of a coarse hay which 
is of value mostly because it can be obtained early in the season before 
the best grasses are fit to cut." "It furnishes a large part of the early 
pasturage and hay." " It is very tender and juicy and is readily eaten by 
stock. It is an important factor in the forage furnished by many of our 
lowland pastures." " It furnishes a considerable amount of forage in many 
localities." ''It enters largely into most of the lowland forage." "It is 
readily eaten by stock, and adds materially to the native forage.'' The 
foregoing quotations will serve to show that some rushes and sed^^es are 
useful as forage plants, and I find that in nearly every instance where stock 
greedily eat these plants, the chemical analysis shows a high nutritive value- 
I need not pursue this subject further at this time. I wish to do no more 
now than to call attention to the need of a revision of our notions as to the 
value of some of the plants which nature has placed upon our plains. There 
is need of some careful study here and I hope in succeeding years to give 
some time to it, inviting also your co-operation. 

SACALINE. 

As to this much vaunted "plant I desire here to reproduce a communi- 
cation made to the Nebraska Fine Stock Breeders' Association, in order 
that it may have still wider publicity than has already been given it : 
To the Farmers of Nebraska : 

Upon request of the Improved Stock Breeders' Association, I wish to 
call attention in this way to what is unquestionably an attempt to defraud 
the people of the country by the introduction of a worthless plant under 
the name of sacaline. It is now widely advertized as a forage plant of 
great value, and most extravagant claims are put forth as to the enormous 
crop of forage which it will produce. It is claimed that it will withstand 
drouth to a remarkable degree, and, in short, that it will solve the prob- 
lem of a desirable forage plant for this country. 

The assurance with which these advertizers make their statements may 
mislead many a farmer who is looking for a sure crop of forage, and it is 
to warn such that this note is written, 

Sacaline is a plant very closely related to the smartweeds, heartsease, 
tannin plant, sorrel, and docks, less closely to buckwheat. It is known in 
science under the name of Polygonum sachalinense, and was originally a 
native of Saghalin Island, immediately north of Japan. It was brought 
into notice in 1869 as a strong growing plant for ornamental purposes, and 
has been considerably grown in English and European gardens for this 
purpose. Within a couple of years it has been loudly praised by a French 
seedsman, Charles Baltet, of Toyes, France, from whom, early last year, 
I purchased seeds for the University Experiment Station. Roots were se- 



BEPOBT OF THE BOTANIST. Ill 

cared from Professor Batalin, the director of the Imperial Botanic Gar- 
dens at St. Petersburg. The seeds made a feeble growth and eventually 
came to nothing, but the roots grew into strong plants, and gave us an 
opportunity of seeing what kind of a plant sacaline is. My study of its 
nature is decidedly unfavorable to it as a forage plant. Its coarse, thick 
stems are very uninviting, to say the least. Some of these stems (which 
were three feet high) were as thick as my little finger, and about as palat. 
able as dry buckwheat straw. The leaves are coarse and entirely unlike 
anything which stock will eat. I should as soon expect to see an ordinary 
horse or cow eat dock and sunflowers as this coarse, weedy plant. 

Let our farmers beware of this plant. I am confident that it is a rank 
fraud. It has been denounced by Professor Batalin, of St. Petersburg, as 
(^unflt for forage," in which I heartily concur. In France the veteran 
Professer Cornu, director of the Botanic Gardens of Paris, has also pro- 
tested against the extravagant claims made for it by Baltet and others, 
which claims are now being repeated by various dealers in this country. 

It will be far better to have nothing to do with this humbug and to 
make every effort to secure good fields of that tried and reliable forage 
plant, alfalfa, which, in my judgment is the coming forage plant for 
Nebraska. 

COLLECTIONS MADE THE PAST YEAR 

Early in the year plans were made for extensive collecting tours in 
several parts of the state. Two of these were to be in the older portions* 
viz., Otoe and Sarpy counties, while two others were to be in the newer 
portions, one up the valley of the North Loup, across the Sand Hills to the 
Niobrara, and the other upon the high plains of the northern portion of 
Lincoln county. On account of several unforeseen obstacles, not the least 
of which was the unpropitious weather of midsummer, the two of these 
into the newer portions of the state had to be postponed until another 
season. The collection in Otoe county extended during three months 
and a half of the summer, and resulted in bringing together a mass of 
material bearing upon several questions now of importance in agriculture. 
During this work the weeds of the region were carefully studied, and a 
list of those observed will be given in the proper place in this report. In 
like manner the honey plants of the region were studied and a carefully 
made list has been one of the results. This has been incorporated with 
Qther material, and issued as one of the bulletins of the Experiment 
Station (No. 40). Some studies were made of the grasses of the re- 
gion, but the extensive drought of the season interfered considerably with 
this part of the work. Several short trips were made under my direction 
to the Missouri river timberland in Sarpy county, near Belle vue, and 
much material was collected of interest to the botanist as well as to the 
agriculturist. 

In this connection I may very properly call your attention to a work of 
no little importance to the state, which has been going on quietly for a 
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number of years. I refer to the botanical survey of the state by the Bo- 
tanical Seminar, a private organization of botanists having its head- 
quarters at the State University. Each year it has undertaken various 
collecting tours, often joining with your botanist in these enterprises, the 
results of which have been brought together from time to time in special 
reports. In this way the Botanical Survey has made progress until there 
are now catalogued about 3,000 species of plants for the state. These are 
preserved in a special Survey Herbarium where they are accessible to those 
who may wish to consult them for study. In the meantime the Seminar 
has begun the publication of a complete description of all the plants of 
the state under the name of " Flora of Nebraska/' of which two parts have 
been issued. It is hoped that the present year will see the publication of 
one or two additional parts. When this work is finished it will sapply a 
description of every species of plant in the state, from the simplest water- 
slimes to our highest and most complex flowering plants. 

THE RUSSIAN THISTLE. 

The spread of this pest has been watched with interest the past year. 
From the reports and specimens received and the personal observations 
made, it is evident that the Russian thistle is now to be found in prac 
tically all parts of the state, and I doubt whether there is a county in the 
state entirely free from it. In the city of Lincoln, gigantic specimens grew 
upon neglected lots, while stunted plants could be found almost anywhere 
along the street side. I learned from these street waifs an important fact, 
namely, that under the conditions prevailing the past year they blossom 
much earlier in this region than was supposed. We must remember that 
we are much further south that the Dakotas, where most of the study has 
hitherto been made, and our seasons are considerably earlier, and in addi< 
tion the dryness of the past season, as well as the warmth of the street- 
side, must have had something to do with the early blossoming. Whatever 
may have been the cause, it is certain that Russian thistles do blossom 
earlier than we supposed. Some were in full bloom in June, and it is 
probable that in a few cases seeds were sufficiently advanced by the middle 
of July to be able to germinate. In a bulletin (No. 31) issued by the Ex. 
periment Station in December, 1893, and reprinted with some additions in 
your last report (page 89), I recommended the cutting of the weeds by the 
first of September, in order to prevent the formation of good seed, but 
from what has been said it is clear that the cutting should be much earlier. 
I am now of the opinion that the first cutting should be not later than the 
middle of July, 

THE WEEDS OF EASTERN NEBRASKA. 

In order to know more accurately the condition of the eastern part of 
the state with respect to the weeds which have become troublesome, Mr. C. 
A, TuTrell, an advanced student in the department of botany, was com- 
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missioned to collect specimens of the plants and seeds of all the common 
weeds in the northwestern part of Otoe county, a locality fairly represent- 
ative of the older portions of the state. I incorporate his report in this 
place in his own words, merely calling attention to what he says of the 
Russian Thistle, the Buffalo Bur, and the Ox-eye Daisy. The advent of the 
last named is to be greatly deplored, since it adds another to the already 
too long list of Old World weeds which have come to us in foul grass and 
clover seed. I cannot pass this subject without expressing the hope that 
before long we may have legislation which will protect our soil from the 
incoming of weeds through foul grass, clover, and other seeds. 

NOTES ON THE WEE3DS OP 0T0E3 COUNTY, NEBRASKA. 

(By O. a. Turbell.) 

The flora of Otoe county is that of eastern Nebraska generally. Though 
the list of plants is a long one, there are certain species which seem to 
predominate everywhere, while others are nowhere very abundant. With 
the exception of the low prairies and meadows along the Nemaha rivers 
and their tributaries, almost the entire county is under cultivation, and, 
in consequence, the flora is largely a weed flora. 

Nearly every farmer of whom inquiries were made considered hearts- 
ease (Polygonum emersum and P. pennsylvanicum) as the most abundant 
and troublesome weeds in cornfields. The smartweed {Polygonum punc- 
tatum) is also very common but much easier to eradicate. 

The sandbur (Cenchrus tribuloides) is a pest here, as everywhere in east- 
ern Nebraska. Other grasses which are common weeds throughout the 
county are squirrel tail grass {Hordeum Jubatum)^ porcupine grass (Stipa 
spartea), stink grass {Eragrostis major), barnyard grass {Panicum crus- 
galli), and the foxtail grasses [Chamaeraphis glauca and C viridis). These 
latter are very common along roads and edges of fields. 

Crab grass (Panicum sanguinale) is common in the towns and often 
around farm houses. 

The amaranths are all found as troublesome weeds, as are also the lamb's 
quarter's iChenopodium album and C, hybridum). The only specimens of 
the Russian Thistle found in the county were collected along the railroad 
tracks at Palmyra. It is very abundant, however, at Bennet, in Lancaster 
county, and it will probably be but a short time before it spreads over 
Otoe county. 

Purslane {Portulaca oleracea) and plantain {Plantago major) and less 
commonly (P. lanceolata) are bad weeds in the gardens and lawns. 

The verbenas are abundant, especially on the long prairies along the 
Nemaha rivers. 

The wild morning glory {Convolvulus septum) is widespread, but last year 
it did not seem to be very abundant, except in a few places. 

Hibiscus trionum is in many places found in such quantities that it de- 
serves to be classed as a weed. It is very troublesome in gardens. The two 
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species of ground cherry {Physalia lanceolata and Pkysalia virginiana) are 
plentiful in waste places and fields everywhere. 

The pest called Buffalo Bur {Solanum roatratum) is very common 
throughout the entire county. Jimson weed (Datura Stramonium) is 
becoming troublesome in many places. 

Around Nebraska City, white sweet clover (Melilotua alba) is considered 
to be a very bad weed. It is less abundant further west. 

The milkweeds of the genera Asclepwa and Euphorbia^ found through- 
out eastern Nebraska, are com... ju in the county. Euphorbia corollata in 
the eastern part and Euphorbia marginata (Snow-on-the- Mountain) in the 
western part are becoming very prominent among the weeds. 

One of the most common, though by no means the most troublesome, of 
the weeds is Cassia chamaecrista, or sensitive plant, as it is generally 
called. It is very abundant in fields and along roads, but it is not difficult 
to exterminate where pains have been taken to attempt it. 

Of the Compositae, the most common and noticeable are the sunflowers. 
Helianthus annuus is found everywhere, though in the eastern part of 
the county it is to a great extent replaced by Helianthus grosse serratus. 

The golden rods are very abundant everywhere. Solidago rigida is 
probably the most common. In many places whole fields are covered with 
it, nearly everything else being crowded out. 

Horseweed {Erigeron canadensis) and ironweed {Vernonia fasciculata) 
are common in pastures and low prairies. Gum weed (Orindelia squarrosa) 
is widespread over the western part of the county, but further east it is 
much less abundant. The ragweeds are common here as nearly every- 
where in eastern Nebraska. 

The Ox-eye Daisy {Chrysanthemum leucanthemum) is found abundantly 
in the eastern part of the county, and is becoming a very troublesome 
weed. A few specimens were collected in the extreme northwestern part 
of this county, within a few miles of the Lancaster county line, but as yet 
it is very rarely founi west of Syracuse. Cockle bur is very plentiful in 
most places in the county. 

Many other plants in the nature of pests are found sufficiently numer- 
ous to be called weeds, but the above includes those which come most fre- 
quently to the eye of the farmer, and which are most noxious and trouble- 
some. 

THE HONEY PLANTS OF NEBRASKA. 

The growing interest in apiculture warrants us in giving attention to the 
plants from which bees obtain their supply of honey. I have on several 
occasions published partial lists of the honey plants of Nebraska, the first 
of which was in the report of the State Horticultural Society for 1887-8. 
This contained 63 species. In December, 1893, a list of the species shown 
in the World's Columbian Exposition (prepared by Frederick E. Clements), 
was published in the Nebraska Bee-Keeper, This list included seventy-one 
species. At the state fair last fall, Miss Stilson, of York, exhibited a ool- 
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lection of seventy-five species of honey plauts, from which I prepared a list 
which was printed with annotations in the Nebraska Bee-Keeper for De- 
cember, 1894. During the summer of 1894. Mr. C. A. Turrell made a careful 
study of the honey plants in the northwestern part of Otoe county, and 
prepared a list of eighty-two species. From these sources a bulletin has 
been prepared for the Experiment Station (No. 40) including one hundred 
and fifty-seven species. In order to give some idea of the number and char- 
acter of the honey producing plants of the eastern counties, I include Mr. 
TurrelPs report made to me at the end of the season. The revised scien- 
tific nomenclature is used, 

A PARTIAL LIST OP THE HONEY PLANTS OBSERVED IN OTOE 

COUNTY, NEBRASKA, IN THE YEAR 1894. 

(Bt C. a. Tubbell.) 

L Buckwheat, Fagopyrum fagopyrum (L.) Karsten. 

2. Heartsease, Polygonum pennsylvanicum Li. 

3. Heartsease, Polygonum emersum (Michx.) Britton. 

4. Heartsease, Polygonum persicaria L 

5. Starry campion, Silene stellata (L) Alton. 

6. Bouncing Bet, Saponaria offlcinalis L 

7. Clematis, Clematis virginiana L 

8. Bladder mallow, Hihis<ms trionum L. 

9. Wild mallow, Callirhoe alcaeoides (Michx.) Gray. 

10. Common mallow, Malva rotundifolia L 

11. Water hemlock, Cicuta maeulata L 

12. Wild rose, Rosa arkansana Porter. 

13. Strawberry, Fragaria virginiana illinoiensis (Prince) Gray. 

14. Wild senna. Cassia chamaecrista L. 

15. Wild sensitive plant, Acuan illinoiensis (Michx.) Kuntze. 

16. Wild liquorice, Olycyrrhiza lepidota Pursh. 

17. Stickseed, Meibomia canadensis (L.) Kuntze. 

18. Stickseed, Meibomia canescens (L.) Kuntze. 

19. Stickseed, Meibomia rigida (Ell.) Kuntze. 

20. White Prairie-clover, Kuhniastera Candida (Willd) Kuntze. 
2L Purple Prairie-clover, Kuhniastera purpurea (Vent.) McM. 

22. Milk vetch. Astragalus carolinianus L 

23. Milk vetch. Astragalus crassicarpus NuttalL 

24. Vetch, Vicia linearis (Nutt.) Greene. 

25. Shoe-string, Amorpha canescens Pursh. 

26. Wild lotus, Lotus americanus (Nutt.) Bisch. 

27. Bash cloYQVj Lespedeza frutescens (Ll) Britton. 

28. Red clover, Trifolium pratense L. 

29. White clover, Trifolium repens L. 

30. Alsike clover, Trifolium hybridum L. 
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31. White sweet clover, Melilotus alba Lam. 

32. Yellow sweet clover, Melilotus offlcinalis (L ) Lam. 

33. Alfalfa, Medicago sativa L. 

34. Wild phlox, Phlox pilosa L. 

35. Purple gerardia, Gerardia purpurea L. 

36. Mullein, Verbascum thapsus L. 

37. Hedge nettle, Stachys aapera Michz. 

38. Germander, Teucrium canadense L. 

39. Catnip, N peta catana L. 

40. Wild sage, Salvia piteheH Torrey. 

41. Wild sage, Salvia lanceolata Willd. 

42. W^ild mint, Mentha canad nsis L. 

43. Water horehound, Lycopus sinuatus Elliott. 

44. Blue vervain, Verbena hastata L. 

45. Hoary vervain. Verbena stricta Vent. 

46. White vervain, Verbena urticaefolia L. 

47. Swamp milkweed, Asclepias incarnata L. 

48. Pleurisy -root, Asclepias tuherosa L. 

49. Little milkweed, Asclepias verticillata L. 

50. Green milkweed, Acerates angustifolia (Nutt.) Deo. 

51. Common milkweed, Asclepias syriaca L. 

52. Smooth milkweed, Asclepias sullivantii Engelmann. 

53. Great lobelia. Lobelia syphilitica L. 

54. Tall bellflower. Campanula americana L. 

55. Buck brush, Symphoricarpos occidentalis Hooker. 

56. Indian currant, Symphoricarpos symphoricarpos (L.) McM. 

57. Elderberry, Samhucus canadensis L. 

58. Ironweed, Vernonia fasciculata Michx. 

59. Dandelion, Taraxacum taraxacum (L.) Karsten. 

60. Tall thistle, Carduus altissimus L. 

61. Ox-eye Daisy, Chrysanthemum leucanthemum L. 

62. Spanish needles, Bidens frondosa L. 

63. Smooth beggar-ticks, Bidens laevis (L). B. S. P. 

64. Swamp beggar- ticks, Bidens connata Muhl. 

65. Cone-flower, Lepachys columnaris (Pursh) T. & Gr. 

66. Cone-flower, Rudheckia lac'niata L. 

67. Nigger head, Brauneria pallida (Nutt.) Britton, 

68. Wild aster, Aster oblongifolius Nuttall. 

69. Wild aster. Aster multiflorus Alton. 

70. Wild as', er, Aster sericeus Vent. 

71. Wild aster. Aster macrophyllus L. 

72. Golden rod, Euthamia graminifolia (L.) Nutt. 

73. Golden rod, Solidcigo rigida L. 

74. Golden rod, Solidago rupestris Raflnesque. 

75. Golden rod, Solidago arguta Alton. 

76. Golden rod, Solidago erecta Pursh. 

77. Blazing star, Lacinaria punctata (Hook.) Kuntzo, 
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78. Blazing star, Laciniaria pycnostachya (Michx.) Kuntze. 

79. Blazing star, Laciniara scariosa (Ij.) Hill. 

80. Blazing star, Laciniaria aquarrosa (L.) HilL 
8L Kuhnia, Kuhnia eupatorioides L. 

82. Gum-weed, Qrindelia squarrosa (Pursh) Dunal. 

THE RE-PORESTING OF THE SAND HILLS. 

I wish again to call your attention to that very interesting part of our 
state known by the name of the Sand Hills. They cover from 15,000 to 
20,000 square miles, and extend from Holt and Antolopa counties on the 
northeast to Deuel and Keith on the southwest, and in some parts of this 
ai ea they extend from the Niobrara river to the Platte, We here use the 
term 'Sand Hills" to denote a geographical region with certain peculLari* 
ties, just as we use the term Black Hills, or Great Plains, or Western 
Prairies, and it is not to be supposed that there is absolute uniformity 
throughout the region in the present case any more than in the others 
cited. It is thought by many persons who know little of the region that 
the Sand Hills consist of a barren waste of useless sand thrown up into 
hills, with no more water than may be found in the hills of the great 
Sahara of Africa. Nothing could be further from the truth than this 
notion. It is a significant fact that the Sand Hills give rise to many living 
streams, all the branches and tributaries of the Loup river haviug their 
origin in this region. No desert sends out streams of water, but, on the 
contrary, deserts are usually the sinks into which rivers pour their waters 
only to lose them forever. Let us misunderstand this wonderful region 
no longer. Let us cease to look upon it as akin to a desert. It is no 
desert. It is a region of deep- lying springs, whose waters feed the streams 
which issue from it. It is probably the only part of the state in which the 
destroying hand of the pioneer can not harmfully aftect the volume of 
water in its rivers. Man can never destroy the great bed of sand mulch 
which nature has laid over the region we know as the Sand Hills. 

A somewhat prolonged study of the Sand Hills has led me to the in- 
quiry whether they have always been treeless. They bear no little re- 
semblance to many regions still covered with pines in other portions of 
the United States. I have traveled for days through pine forests in 
Michigan which, if denuded of trees, would be much like our Sand Hills, 
both as to soil and the surface configuration. It is not impossible that 
forests formerly covered the Nebraska Sand Hills, as in places they still 
do the sand hills of Michigan, 

As we pass up the canyons of the larger streams we find trees. These 

are mainly of eastern species, and it is possible that they migrated hither 

and never spread from their narrow canyons. This appears to have bean 

the opinion of Hayden and many others of the early explorers of the 

plains, and I think it is still the prevailing belief that these hills were 

always destitute of forests. Let us, however, consider the following facts: 
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L There are many isolated canyons which contain trees. This suggests 
that either (a) the seeds of these trees mast have been distributed by 
birds or wind, or (6) a former more general distribution. It is not prob- 
able that birds or winds carried the seeds to these canyons. The physical 
barriers are often too great to warrant us in assuming that birds were the 
agents in distributing the seeds from which sprang the forests in isolated 
canyons. Nor can we assume that wind carried the seeds. We are forced 
to assume that the forest areas must have formerly been more extended, 
sufficiently so to connect these isolated canyon forests with one another. 

2. There are in these canyons western as well as eastern trees and shrubs. 
This fact is significant, as it requires some further explanation of the ori- 
gin of the present canyon flora. These western trees and shrubs could not 
have reached their present stations unless conditions favorable to forest 
vegetation were formerly much more general than now. 

3. The yellow pine of the Rocky mountains now grows with other trees 
upon the hills of Pine Ridge from the Wyoming line in Sioux county to 
the Dakota line in Sheridan county. In this region there are eastern and 
western trees, and they are growing upon the hilltops as well as in the 
valleys and canyons. I have seen hundreds of trees of yellow pine growing 
here upon the open hillsides, and upon the most exposed buttes. 

4. The yellow pine is now to be found in the canyons of the Niobrara 
river and its tributaries as far east as the border of Holt county. In the 
canyons the pines are growing thriftily, and in many places young trees 
are springing up abundantly. Several years ago I saw such a new growth 
of pines in the north part of Brown county, where the canyons are still full 
of £ne, healthy pine trees. There is nothing in these canyon pines to sug- 
gest that conditions are now less favorable than they formerly were, but 
when one studies the borders of the canyons carefully evidence is not want, 
ing to the contrary. Here trees are found upon the most exposed points 
and crags, where it would now be practically impossible for these trees to 
obtain a foothold. Many of them are evidently the veterans holding des- 
perately the stations otherwise practically abandoned by the species in its 
losing fight against unfavorable conditions. 

5. The yellow pine extended eastivard along the North Platte river and 
the Lodge Pole creek to Deuel county until the pioneers destroyed them, forty 
or fifty years ago. In some places this destruction has been so complete 
that scarcely a trace now exists of the pine. Nothing could better illus- 
trate the rapidity with which all traces of these trees may disappear than 
their history along these two western streams. 

6. The yellow pine grew in considerable quantities in at least one station 
on the Republican river until destroyed by the early settlers. Until within 
a few months it was generally supposed that the yellow pine never had 
grown naturally in the Republican valley. Last fall Mr. E. M. Hussong, 
of Franklin, in Franklin county, found several decaying stumps of pine 
on the south side of the river near the town, and upon close inquiry 
learned from the oldest settlers that in the early days small pine trees had 
been dug up in the canyons and on the bluffs and transplanted to door 
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yards and gardens, while the large trees were taken for fuel and fencing 
porposes. That the yellow pine was a native tree at this point is proved 
beyond question, and we are led to suspect that an equally careful search 
will show its former existence in other places in the valley. 

7. In the Loup valley there are yellow pines on the South Loup, Middle 
Loup, and North Loup rivers. These occur in widely isolated canyons, 
which have no forest connection with one another. Since all the branches 
of the Loup head in the Sand Hills, the occurrence of pine on their bor- 
ders is very suggestive. 

8. Logs and fragments of yellow pine trees occur here and there in the 
Sand Hills, A few years ago an old hunter at Norfolk told me that he had 
frequently found old pine logs in tramping over the Sand Hills, and that 
these had often served to make his camp fire. Professor Bruner, a few 
years ago, saw a settler's wagon in the southwestern part of Holt county 
on which were fragments of pine wood cut from a pine log found in the 
hills. Professor Samuel Aughey, who traveled over the state a great deal 
in the early days before the hunters had used up all these fragments for 
fuel, states, also, that he has repeatedly found such logs orfragments. 

Now add to the foregoing facts another wliich but recently came to light 
and which shows that in places from which all external traces of the pine 
have disappeared, they may have existed in comparatively recent times. 
A few weeks ago Mr. L A. Fort, of North Platte, placed in my hands a frag- 
ment of a pine stump dug out of the ground in Conroy canyon, in Lincoln 
county (on section 17, township 11, range 27), about fifteen miles south and 
eighteen miles east of the city of North Platte. This is about one hundred 
miles east of its range on the Platte river as hitherto known, and in a 
locality in which the former presence of pine was unsuspected. Putting 
all these facts together, I feel warranted in concluding that the area of 
yellow pine in this state must have been formerly much greater than it is 
to-day. I think I can safely say, also, that it is reasonably probable that 
the Sand Hills were once wooded with the yellow pine. 

I will not at the present time take up the discussion of the cause of the 
disappearance of forest growth from Nebraska, preferring to take up that 
part of the question after the present one is more nearly settled, but I may 
make the suggestion that the annual fires which swept over the country 
must have been disastrous to unprotected forests, and that in the canyons 
only might we hope for any to escape destruction. 

The question naturally comes to us whether it is possible to reforest 
this area. That it would be desirable to do so needs no argument. If we 
could place across the central portion of the state a belt of forest land 
from fifty to one hundred miles wide, and one hundred and fifty to two 
hundred miles long, the beneficial infiuence upon the state would be almost 
incalculable. Perhaps it is hopeless to think of such an undertaking. 
Doubtless it is a project of gigantic proportions, involving, as it does, 
from five to ten millions of acres. We are probably yet too busy with the 
ork of bringing the cultivable areas under the plow to consider seriously 
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the work of setting aside lands for forest ji^rowth, but I have faith in the 
ultimate ability of oar people to grapple saccessf ally even this great un- 
dertaking. The steps in the work will have to be something like the fol- 
lowing: 

1. The setting apart of large areas for forests by the general govern- 
ment which still owns the greater part of the land in the Sand Hill region. 

2. The stoppage of prairie fires over these areas. 

3. The enclosure of these lands so as to exclade herds of cattle. 

4. The planting of small areas scattered over these forest tracts with 
hardy shrubs and trees of rapidly spreading kinds. 

5. The careful supervision of these forest areas by competent keepers. 
For the first twenty years these forest preserves would be unremunera- 

tive, but at the end of this time they would begin to return a little from 
the sales of fuel and light timber. While it might require half a century 
before they would be self supporting, the outlay would become less each 
year after the first twenty years had passed. Perhaps, too, the expense 
might be much reduced by the employment of convict labor in the prepa- 
ration of the soil and the care of the young trees. It certainly would be 
a much more humane treatment of prisoners to put them at such labor, 
and there would be the additional advantage that by such a course the 
work of convicts would not compete with that of honest laborers. 

Gentlemen of the State Board of Agriculture, and Agricultural Society, 
let me ask you not to turn from these suggestions as too visionary for 
practical application. We, of Nebraska, have taken to ourselves the dis- 
tinguished name of "Tree Planters.'' Let us show to the world an ex- 
ample of tree planting and forest production worthy of the energy of our 
people. And in this work, first, of rousing our people to a realization of 
its importance, and, second, of inaugurating it in actual practice may I not 
hope to see this organization leading the way. You could not ask for a 
prouder record than one which includes the establishment of Alitor Day, 
if to it you should add the inception of the great work of reforesting the 
Sand Hill region of Nebraska. 

Upon this general topic I take pleasure in including the following paper 
prepared at my request by Mr. L A. Fort, of North Platte. 

THE PAST, PRESENT, AND FUTURE OP THE FORESTS OP 

NEBRASKA. 

(By 1. A. FoET.) 

It has now become an imperative duty for states, as well as nations and 
indi^duals, if they would maintain their standing, to adopt in this era of 
rapid progress and development every factor that will enable them to re- 
tain their position among the ranks of our sisterhood of states* 

, Of equal importance with other questions now before the people of our 
own state is the question of forestry. With the proposition that we must 
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restore again to nature the original condition that existed fifty years ago 
in the valley of the Mississippi, or suffer from eras of protracted drouth, 
comes the creation of the question of how this shall be done, and, also, 
what will be the cost, and what will be the benefits derived from the adop- 
tion of a systematic method of re-foresting western and central Nebraska. 
It may be true, as ex-Governor Furnas has asserted, that the amount of 
growing timber in Nebraska is constantly and steadily increasing; but this 
statement is only definitely applicable to that portion of the state lying 
east of the ninety-ninth meridian. West of this line, which passes through 
the eastern portion of the city of Kearney, the growth of forest timber is 
so slow that it will take fully a century to restore to the western portion 
of the state the same amount of timber that was growing wild in various 
localities in the central and western portion forty years ago. The history 
of man is the same everywhere. His first advent in any new country is in 
the role of a destroyer. He did not violate nor change his natural inclina- 
tion by any new departure on his advent in Nebraska. As the unbroken 
line of the Caucasians pushed westward, their course was marked by the 
destruction of nearly if not all the timber with which they came in con- 
tact. Along the stream on the tributaries, and in the small valleys on the 
heads of the creeks, and- in the small clay canyons of the Republican 
river, to as late a date as the year 1868, there vfas to be found growing 
quite a large amount of wild timber of various kinds, the Cottonwood, 
cedar, ash, and box elder predominating. The same statement is appli- 
cable to every creek or river in western Nebraska. Approximating the 
amount covered by acres, it might be safe to say that there was over a 
quarter of a million acres of growing timber in N ebraska west of the 99th 
meridian in the year 1868. Its destruction from that date to the present 
time has been rapid. To-day but little exists, and this has only been saved 
by the fencing in of some small tract and preventing the tree-killer from 
enjoying himself in his occupations. The points where the heaviest bodies 
of timber were to be found in 1865 were in the clay canyon country, on 
the south side of the Platte river, commencing at a point about south of 
North Platte, in Lincoln county, to Plum creek, in Dawson county. These 
canyons were filled with cedar, ash, and box elder. 

There was a corresponding set of timbered canyons that met the Platte 
Valley canyons where they terminated or headed on the south, that drained 
into Medicine creek and into other tributaries of the Republican. In 
Qosper county there was also quite an amount of timber. In the canyons 
or draws on Beaver creek, and the Suppa, along the Loups, and on the 
heads of all the streams on the Loup Valley, there was quite a large 
amount of timber of the kind last described in the smaller canyons in 
Keith county and in the one known as Ash Hollow, where General Harney 
nearly exterminated a Sioux tribe prior to 1860. There were also several 
thousands of acres of timber that were scattered in small patches, but 
could it have been grouped together the general aggregate in amount would 
have been larga Red cedar was the most plentiful variety of wood to be 
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found on Lawrence Fork, Pumpkin Seed, and Rush creek, in Chey- 
enne, Kimball, and Banner counties. A large amount of pine intermixed 
with red cedar was found growing by the wood-chopper and tree-markers 
who invaded that country in 1866 and 1867. There was also quite a large 
amount of timber found in the canyons of Rush creek, in Scott's Bluffs 
county, in early days. In 1887 and 1888, several sawmills were iudas- 
triously at work sawing this timber, until stopped by government agents. 
The Niobrara river was noted twenty years ago as being a country where 
there was a large quantity of growing pine. The same could be said of 
White river and Hat creek, in Dawes and Sioux counties. But this timber 
has nearly all disappeared. In some places even the stumps have been 
dug out of the ground and hauled away to supply the settler with fuel. 

It is safe to estimate that for every acre now growing as cultivated tim- 
ber west of the ninety-ninth meridian there were three acres of wild 
timber west of this line in 1860. The principal causes for its rapid disap- 
pearance since that date have been the ax of the lumberman, the burning 
over of the lands by prairie fires, and the destruction caused by the great 
herds of cattle which were held by the cattle kings for a number of years 
in this portion of the state. The damage inflicted by cattle was caused by 
their rubbing and breaking down of young and growing trees. At the 
points where the timber has been destroyed, there has not been, as a rule, 
any attempt made to replace the same. It has simply been destroyed, and 
that forever. Unless some effort will be made to replace it, that portion 
of Nebraska will forever remain treeless. One cause that has led to this 
reckless waste was the irresponsible character of the early settler or pio- 
neer. He sought to utilize every element that would produce a temporary 
gain; for he did not venture into a new and untried country for the 
laudable purpose of bettering his health. As a rule he was blessed with a 
strong constitution, a strong body, and equally strong limbs, many of this 
class having come from the timbered portions of the United States, where 
the first elements of physical education or instruction that were imparted 
to them, was the handling of an axe, and they could only look upon a tree, 
when the intuitive desire would rise in their minds to destroy or cut it 
down. Timber, in their minds, was something to be destroyed and exter- 
minated from off the face of the earth. Having no idea of making the 
location where they found an opportunity of laboring a permanent abid- 
ing place, they were perfectly reckless as to the future wants of the coun- 
try or its future interest. The timber thus destroyed was in their eyes 
only of a temporary value. 

Following the timber cutters came the cattle men, who still further 
aided in this general destruction by finishing up the work of those who 
had preceded them. As they rapidly increased their herds, a necessity 
arose for fencing materials, and hundreds of men were set at work cut- 
ting down all the available timber for the purposes of furnishing posts 
and rails for the great pastures that were created. 

Following the cattle men came the settlers, who viewed the scattered 
trees with satisfaction as he saw an opportunity to furnish himself with 
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* 
fuel and rough building materials. He could also see that, should the 
necessity require that he would be called upon to furnish parties with 
fence posts, wood, or fuel, he had a supply at hand that to him could be 
made a source of income. The demand came, and the few remaining trees 
were destroyed. 

In connection with the demands made for timber by the classes I have 
named, were the military posts of the frontier. They have assisted in 
very materially exterminating our timber, altough not to the extent of the 
work of other parties. 

But the universal rule has been of take all, destroy all, and return 
nothing. To greatly aid iq the carrying out of this principle, we had our 
annual prairie fires that are the primary cause of the present barren con- 
dition of the great plains west of the Missouri River. The tops of the 
trees and brushwood would be left upon the ground, and when the fires 
traveling over the prairies reached these piles of brushwood, an intense 
heat would be created that would destroy all the young and growing trees 
within reach of the flames. As timber west of the ninety-ninth meridian 
has always been very slow in its growth, owing to the lower amount of 
rainfall received annually west of this line, the destruction of the mil- 
lions of young trees from this cause has greatly assisted in promoting the 
extermination of our timber and maintaining the barrenness of the lands. 

To what extent has the artificial cultivation of timber replaced these 
losses? And what effect has the Timber Claim Act of the United States, 
granting to settlers 160 acres of land in consideration that they plant ten 
acres in timber and keep the same growing for a period of eight years, had 
its influence? 

Speaking from an actual knowledge of the amount of timber that was 
growing in Nebraska twenty-flve years ago, and comparing the same with 
the amount of living timber now growing on tree claims or on cultivated 
lands, the amount replaced is from five to eight per cent of the total area 
of land once covered with wild timber — to be exact, five percent would be 
a high figure. Thousands of persons have taken these claims with the 
idea of selling out to the first and highest bidder; failing in this, they 
maintained the pretense of cultivation, secured the services of the adjoin- 
ing settlers when the time came for making proof before the United States 
land officer, and as soon as their patents were received,]or even the United 
States receiver's -receipts were ia their hands, they either sold, trans- 
ferred, or mortgaged the lands thus secured. And then the rule univer- 
sally followed has been to allow the timber to rustle for itself, if we accept 
this western term. The few standing shrubs or trees became the rubbing 
places of the cattle of the settler; the land was tramped and packed down 
by the hoofs of the different kinds of stock to a compactness and density 
that would cause it to shed water equal to a roof. The hardiest of the 
trees making a struggle for existence with every natural and artificial 
condition against them were compelled to give up the contest, and the 
succeeding settlers conclude i that timber would not grow on their 
landa 
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There are many exceptions to the coarse adopted by these speculators. 
Several hundred timber claims were cultivated under a contract made 
with the Crete Nursery Company of Crete, Neb. This company, for the 
sum of five hundred dollars, agreed to plant, cultivate, and guarantee so 
many living trees to the acre at the end of five years from the date of con- 
tract. They created a system for performing this work that — where the 
conditions were not unfa\ orable — has returned to them a certain degree 
of success. On the sandy lands of Lincoln, Keith, and Perkins counties 
the trees have, in some cases, made a fair growth. On the harder lands, 
especially those covered with buffalo and what is termed by the settlers 
the nigger wool root grass, the trees have not maintained themselves, and 
failure has in many cases followed their attempts. The exception to this 
last result is, where the trees were planted in some favorable locations 
where they received the drainage of the sloping lands, that in heavy show- 
ers poured the surplus water which had failed to penetrate the roof -like 
surface of the prairies as it fell. 

Again, as the proposition of successful tree planting and growing was 
largely an experiment, the heavier losses have resulted from not knowing 
what trees were adapted to the prairies of western Nebraska, and from a 
lack of knowledge of how trees should be planted and cultivated in order 
to succeed on our prairies. One idea prevailed — that the advent of the 
settler would bring rain; that the coming increase in rainfall would in- 
sure the growth of trees. As the factors to increase this greatly hoped 
for rainfall have been more than counterbalanced by the causes that pro- 
duce aridity, we find by actual records, as shown by the United States and 
state meteorological stations, where instruments are in use to record the 
rainfall, that no increase for a mean average of years is shown. It may be 
well to summarize causes that have been developed that would prevent 
this increase in rainfall. Accepting certain propositions that certain 
agencies or causes either increase or diminish precipitation, we can arrive 
at reason for this non-increase. 

First— The destructipn of the growing timber that formerly covered a 
portion of Nebraska lands. 

Second— The drying up of the upland lakes that caught and held the 
heavy spring rains as they felL 

Third — The burning over of the surface of the country by the annual 
prairie fires, thereby exposing the earth t© the direct rays of the sun and 
also permitting the water as it fell to run rapidly off to the nearest lake 
or draw, where it was lost, as stated in the proposition following. 

Fourth— The digging of upland wells on these lakes by farmers, thereby 
draining them rapidly into the underlying subsoil, thereby preventing the 
re-absorping of the water into the atmosphere, to be again precipitated in 
showers over the surface of the state. 

Fifth— The plowing of the lands directly adjoining these lakes and so 
preventing the water from entering the lakes where it could be re-absorbed 
by the sun's action. 
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These causes as above given are all factors that would create an increase 
in the aridity of our climate. It is safe to assume that these results have 
more than counteracted the means of increasing the rainfall that were to 
have occurred when railroad and telegraph lines were constructed, towns 
and ci'^ies built, the lands plowed, and fields cultivated. These were to 
be the n^^^ans by which an increase in the precipitation was to have been 
brought about. Undoubtedly they would have had an effect, had not 
counteracting forces been created. 

Squal and similar forces have been at work on the lands of other states 
that would also aid in depriving the atmosphere of a portion of its moist- 
ure that it formerly received, before the advent of the settler, and affect 
the climate of our own state. The draining of the marshes of Illinois, In- 
diana, Ohio, Iowa, and Missouri, the draining of the lakes of Minnesota, 
Dakota, and other states, the cutting off of the timber, the burning over 
of the forest lands by the great forest fires, carrying with them the almost 
entire destruction of the young timber, the clearing up of the lands by 
the farmers, the universal and general system of tile draining that is so 
common in Indiana, Illinois, Wisconsin, Iowa, and Minnesota, thereby 
causing the rain to be rapidly carried back to the streams and rivers and 
only presenting to the sun's rays the dry and parched surface of the 
earth, has all had its effect. In the mountain states of the West, two 
causes have been at work, one promoting an increase in humidity, and one 
force creating aridity. The construction of thousands of irrigation canals 
with their innumerable lake connections, the planting of trees and sup- 
plying them with sufficient moisture to enable them to exist and thrive, 
have tended to increase the humidity in that section to a limited extent. 
Whereas the destruction of the forest trees on the mountain sides and 
valleys has tended to decreas 3 the humidity of the atmosphere. 

In Nebraska we receive the great proportion of our rainfall from the 
humid air currents that have absorbed great quantities of moisture from 
the Gulf. These as they travel northward gradually lose their excess as 
the lower or earth currents are intercepted by forests or low mountain 
ranges in states occupying positions on the south. Where these humid 
currents in their passage forward come in contact with any large bodies 
of trees, they rapidly lose a portion of their moisture. This gathers on the 
trees and all natural obstacles, with the result that an overcharging of 
the atmosphere occurs, and a precipitation of the excess of moisture fre- 
quently takes place. Where the lands are interspersed with alternate 
bodies of timber and prairie, it is doubtful if the timber receives any 
greater amount of rain in excess of the amount received by the adjoining 
prairies. But where there is one uninterrupted stretch of prairie or plain 
country the winds sweep rapidly over such lands and deposit but little if 
any moisture in their course over them. 

Another result is now noticeable. The east or northeast winds would 
formerly bring to Nebraska a large amount of moisture. Of late years 
observation shows that these winds must blow with a greater force and a 
1,'reater duration of time in order to effect the same results. 
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Twenty-five years ago these winds passed over in their coarse westward, 
great areas of country covered with timber. There were large areas of 
undrained land, swamps, and marshes from which the air subtracted or 
received moisture. To a large extent these no longer exist; and as a re- 
sult Nebraska no longer receives the rainfall of former years. We must 
accept the statement as correct that, with the exception of certain seasonsi 
we never have an excess of rainfall in any portion of Nebraska that is 
injurious. 

Irrigation where water can be obtained will bring about beneficial results 
tending to increase the rainfall, and to a certain limit will materially aid 
in restoring original conditions. But the problem of increasing the humid- 
ity can best be met by a systematic effort on the part of the states and 
national government working in harmony, by preserving the timber now 
growing and by increasing the acreage as rapidly as possible. We need 
more liberal and beneficial legislation on this question. We need the co- 
operation of both the state and of private enterprises for the purpose of 
bringing about an increase in this forest area. Not only has Nebraska a 
large area of country that can never bring to its owners any adequate return 
for the amount of money invested, but it may be that in a series of years 
losses will be actually incurred through ownership. We will take that 
great tract of country known in Nebraska as the Sand Hill portion of the 
state. While this region possesses a fair quality of soil in many places, 
and good crops are generally obtained for the first one or two years, it is 
an accepted rule that after the third year it becomes very difficult to raise 
crops successfully owing to the tendency of the soil to blow and drift. In 
extremely wet years this does not occur, but we are not troubled in Ne- 
braska with any evil of this character. We will cheerfully accept all the 
excessive wet years that the elements will favor us with. This drifting 
sand not only frequently covers up the growing crop when it is young and 
tender, but as the driving sand strikes the windward side of the plants it 
scours or grinds off thQ outer covering or bark of the plant in a way simi- 
lar to that which a cane-maker would sandpaper the side of a walking 
cane. 

A large amount of this land is very rough and hilly— so much so that it 
is difiicult to farm where it is of this character. There is but little grass 
produced, and therefore but little value derived from the soil. A large 
amount of these sandy lands yet remain in the hands of the National 
Government. They are of no benefit to our wealthy Uncle Samuel; he 
derives no income from them, nor ever will. Neither does the state 
derive any income from them ; and unless some progressive policy is de- 
vised for the disposal of these lands for some beneficial purpose, she never 
will. 

The problem of how to restore original conditions is before us. At one 
time these hills were undoubtedly covered with dense forests of pine, 
cedar, cottonwood, elm, ash, and other timber. Experiments made in 
northern Nebraska have demonstrated that pine timber will grow in this 
section of Nebraska if protected by man. The same can be said of the few 
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hundred acres of this class of land sonth of the Platte river. The 
snccess attained on the sandy soils where the timber claim lands have 
been properly planted demonstrates that timber can be grown with greater 
ease and less cost than on the harder soils. 

The question of state forest reserves is one now being generally dis- 
cussed. Would not the national government be benefited; would not 
future frauds be prevented; would not Nebraska derive a great benefit 
could she be granted these lands by Congress on the condition that they 
should forever remain the property of the state, as a state forest reserve. 
We have stated there was a time in the remote history of our state when 
these lands were covered with pine and other timber. As proof of this 
statement the trunks of pitch pine trees have been found buried in the 
sands among the hills on the heads of the Loups, the Boardman,^and other 
streams that drain the valleys of western Nebraska. Undoubtedly when 
that period existed, greater rainfalls were prevalent. It is a well known 
and generally accepted theory that the earth is becoming more arid. 
Great areas of the earth's surface that formerly sustained dense popula- 
tions are now deserts. The lands of Arabia, the deserts of Africa, were 
once populated, but war, the selfish greed of man, the thoughtless and 
wasteful destruction of timber, has aided in depopulating these areas, 
once fertile and habitable. 

Nebraska can become a leader in this movement as she has in the Arbor 
Day sentiment. We need state forest reserves in nearly every state in the 
Union. We will be compelled some day to re-forest our mountains. No 
wiser legislation has ever been enacted than the creation of the National 
forest reserves. Supplement this by great state forest reserves and we will 
have solved the problem of how to utilize the barren and unused lands of 
America. We do not require any swamp land grants. By the donation of 
this area of national domain to our state for a permanent forest reserve 
the nation and state would ally itself with the nations of Europe that dis- 
covered more than a century ago that a certain area of forest land was in- 
dispensable to a nation's welfare. France is now re-foresting her moun- 
tains. 

Prussia's great monarch, Frederick the Great, led Europe in the forestry 
movement as he did in nearly everything else, and to-day forestry is taught 
in her schools and academies. We should have a department at our state 
college devoted to this subject. The nation should create a similar depart- 
ment in her national academy at West Point. We need a movement in Ne- 
braska looking to the accomplishment of this object. Irrigation and for- 
estry can reclaim every acre of Nebraska surface. Her nearly 50,000,000 
acres can all be utilized and be made productive and valuable. Influence 
should be brought to bear upon her delegation in Congress looking to the 
(Dactment of an act granting these lands to the state on these conditions: 
Ihat the lands should be forever the property of the state; that they could 
only be used for this purpose and for timber only. Our state should at 
once create a commission to be devoted to forestry, who should have ex- 
clusive charge of this property; that no part or portion of the lands should 
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ever be parted with by the state in any way; they should not be leased, nor 
title in any manner, either directly or indirectly, pass from the state to 
private individuals or corporations. 

With carefully guarded legrislation by both our national and state gov- 
ernments, we may feel assured that we can certainly overcome all known 
defects and impediments to Nebraska progress; we can welcome the set- 
tler to Nebraska with the assurance that our people are fully awake to 
certain difficulties, but by able and intelligent action they will all eveuu- 
ally be removed. New York and many of our eastern commonwealths 
are fully awake to the importance of this question. They are already 
actively at work creating these reserves and creating favorable legislation 
for the purpose of promoting this interest. The subject is of fully as great 
importance to our state as any that has ever been presented. The question 
arises, Will she act and seek to avail herself of these benefits ? 

SOME FACTS IN VEGETABLE PHYSIOLOGY RELATED TO 

PROBLEMS IN IRRIGATION. 

THE WATERINESS OP PLANTS. 

All parts of living plants contain much water. Even the driest part of 
the trunk of an old tree contains a considerable quantity, while the 
amount in the twigs and the newer wood is very much more than is com- 
monly supposed. In the trunk there may be from thirty to forty per cent 
(or even more) of water, while in the younger parts it may run to fifty or 
sixty per cent. The leaves of many trees contain no less than sixty to sev- 
enty or seventy-five per cent. Herbs are usually much more watery than 
woody plants. Thus it is not at all uncommon to find that fully three-fourths 
of the green weight of a plant (seventy-five per cent) is water, and it very 
often runs still higher than this. Young leaves and those grown in moist 
air are frequently fully nine-tenths water (ninety per cent). Thus a leaf 
of a garden geranium taken from the University plant houses, when thor- 
oughly dried in the laboratory, was found to have lost ninety-two per cent 
of its weight. Even dry seeds contain a considerable amount of moisturei 
few having less than eight, ten, or twelve per cent. 

THE "sap" OF PLANTS. 

This water in the plant is usually called "sap," a good name, but one 
which unfortunately has been somewhat misunderstood. To begin with, 
it is water, with all the peculiarities of water. It will soak through tissues, 
and dissolve many substances, and it will also pass off into the air by 
evaporation. It came from the ground and did not change its essential 
nature when it entered the plant. In the ground it dissolved various sub- 
stances, and as it enters the plant it brings these with it. In the plant 
other substances dissolve in it, and thus make the "sap" quite a mixture 
of solutions. Thus there may very generally be found in the water some 
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of the soluble salts of lime and potash derived from the soil, as well as 
sngar, inulin, and some other sabstanoes prodnced in the plant, as well as 
one or more gases derived from the air. 

THE "SAP** NOT IN TUBES OB VEINS. 

Contrary to the very general impression, the sap of plants does not oc- 
cupy definite tubes or veins in the root, stem, or Ieave& It fills all the liv- 
ing cells and saturates the cell- walls. Wherever there is a mass of living 
tissue this water is present in greater or less quantity, but it pervades the 
whole tissue, and does not fill smsdl tubes. Perhaps I may make my mean- 
ing plainer by saying that all cells and tissues are soaked in this watery 
solution called the '*sap." 

HOW PLANTS ABSOBB WATEB. 

All the water in a land plant is taken in by its roots. Possibly a trifling 
exception mast be made occasionally for the little water absorbed by the 
leaves and stems, when the latter are bathed in it, but at most this is so 
little that it need not be taken into account in this paper. The common 
impression that plants absorb considerable amounts of water through their 
leaves during rains is erroneous. The freshening of the plants during the 
rain is due to another cause, as will be explained further on. 

Every active root is clothed with myriads of very minute tubular hairs, 
which penetrate the interstices of the soil and come in contact with the 
films of moisture upon the earth- particles. These hairs are entirely closed, 
but their walls are very thin and are readily permeable by water, so that 
when a hair comes in contact with water the latter is absorbed directly. It 
has been stated that the hairs have openings at their extremities, but this 
is an error due to want of carefulness in making the observations under 
the microscope. The statement may be made once for all that in a nor- 
mal, uninjured plant no water enters through openings, but entirely 
through the walls of the hairs or other superficial cells. Furthermore, 
that cell-walls are not porous, that is, filled with little pores, but on the 
contrary they consist of smooth and uniform substance without perfora- 
tions. 

At first it is somewhat difficult to see how water can pass through an im- 
perforate cell-wall, but when we understand the real structure of the wall 
the matter is not so puzzling. A cell-wall is not really a solid substance, 
however much it may appear to be, but on the contrary it is composed of 
minute particles (micellcB) between which are thin sheets of water. The 
apparently homogeneous wall is thus a mass of m \tter, all parts of which 
are permeated by moisture. It is easy to see that through such a wall 
water may pass with the greatest readiness. A drop of water in contact 
with the exterior surface of the wall is continuous with that in the sub- 
stance of the wall, and the latter with the water in the cell cavity. If, now^ 
the living protoplasm in the cell-cavity absorbs water, it can do so directly 
through the moist cell-wall. This, in fact, is the way that all living cells 
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obtain water, and while those cells which are on the outside of the plant 
absorb water from the surrounding moist soil, those which are in the in- 
terior of the plant must absorb from the surrounding cells. This action, 
when continued, includes the whole of the physiology of water absorption. 
The process is in one sense a simple one, and the general method may be 
easily understood, although some of its details become quite complex. 

It is now necessary to notice the relation between the absorbiofi^ surface 
of the root and the water in the soil. 

Under the microscope the soil is seen to consist of minute particles of 
various sizes, from granules a fiftieth of an inch or so in diameter to 
those which are exceedingly small. Where the soil is perfectly dry these 
particles constitute the whole of its substance, but in a moist soil each 
particle has a film of water adhering to it. While this water cannot be 
seen by the naked eye, it is there, as can readily be shown in the labora- 
tory, and as can be felt by the hand. A wet soil differs from one which is 
moist in having the spaces between the particles entirely filled with 
water, while in the moist soil these spaces are filled with air. 

Now it is this water moistening the earth particles which the little hairs 
upon the roots absorb, and from which, in good soil, they obtain their 
whole water supply. This fact enables us to understand why it is so 
necessary that roots should be covered with such a great number of these 
absorbing hairs. 

THE USE OF WATEB BT PLANTS. 

We may profitably inquire as to the use of water by the plant, and in 
order to understand this we must go back to the first part of this discus- 
sion, where attention was called to the fact that all parts of living plants 
are watery. Whenever new cells are formed in the growth of any portion 
of a plant water is necessary for their development. No cell can grow from 
its earlier and less developed state to its mature condition without using 
nearly its bulk of water. Thus in a mature living cell fully ninety -five per 
cent of its bulk is water. Every growing plant must thus use great quan- 
tities of water in order to develop its cells. Every rapidly growing organ 
demands water, and must have it if growth is to continue. Likewise every 
swelling bud, every opening fiower, every growing fruit must have water, 
or activity will cease, 

THE LOSS OF WATEB BT PLANTS. 

These demands for water of which I hav-e just spoken are practically all 
there are in the true aquatics, i.e., those which live entirely submerged in 
water; but all land plants suffer a great loss of water by its evaporation 
from those parts which are in the dry air. Thus every leaf, being a moist 
structure, loses a considerable portion of its water every dry day. Every 
young stem suffers some loss of water, every fiower loses water with great 
rapidity, and most fruits suffer a similar loss. This loss of water is purely 
a physical action; parts of plants lose water in exactly the way that other 
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moist substances do. Just as the water in a wet cloth passes off into the 
dry air by evaporation, so it passes off from a living plant. The only dif- 
ference is one of degree, not of kind, the evaporation being mnoh slower 
from the plant than from the wet cloth, bat the process in each case is 
simple evaporation. The reason why the plant loses less water than the 
cloth is to be found in its strnctare, all its parts being covered by an epi- 
dermis or skin designed to prevent evaporation. If we remove this skin 
evaporation proceeds with much greater rapidity, as can*readily be shown 
by simple experiments. A leaf which has been stripped of its epidermis 
dries up much more quickly than if left whole, while one which has been 
varnished does not wither for many days. This latter experiment is nn- 
derstood when we learn that in order that the green parts of plants may 
have access to air—may breathe, in fact — there are many little openings in 
the epidermis, and while the leaves are breathing (taking in certain gasesi 
and giving out certain others), the moisture, also, escapes. If it were not 
for this necessity for breathing the epidermis might be impervious, and 
the water loss consequently reduced to zero; but plants must breathe, and 
in doing so moisture is evaporated* 

Finally it must be pointed out that evaporation is more or less as the 
air is dry or not. It is more or less as the air is more or less in motion. 
Closely grown plants, by checking the wind currents, lose less water than 
those which stand so far apart as to allow the air to pass too freely be- 
tween thenL It is more from soft, smooth leaves than from hairy ones, 
the hairy coat protecting the surfaces from the action of the dry air. 
Plants with an abundance of foliage lose more than those with few leaves, 
or with none at all, as in the cactuses and some euphorbias. Trees and 
shrubs lose more water in the summer when their leaves are expanded, 
than in the late fall and winter when there are no leaves, and when every 
bud is tightly sealed up with wax or down, and every leaf scar is covered 
with a layer of impervious cork cells. 

APFLIOATION OF THE FOBEQOINO FAOTS TO PBOBLEMS IN IBBIOATION. 

The purpose of irrigation is to supply to growing plants the water which 
they need both for growth and for replacing that lost by evaporation from 
the leaves. This supply must be constant for both purposes, since an in- 
termittant growth through under supply of water or a periodical wilting 
through loss of water by evaporation would be equally harmful More- 
over the water supplied to the roots must not be so excessive as to fill the 
soil for a considerable time with standing water, since many roots and 
root-hairs will die under such conditions, leaving the plant in want of a 
sufficient root system when the surplus water finally subsides. Doubtless 
much will depend here upon the condition of the subsoil; where that is 
hard and impermeable the water will be apt to stand in the soil dangerously 
long; where it is loose and porous it will pass on down soon enough to 
leave the roots in their normal state. On the other hand the wetting of a 
few inches only of the surface soil must prove harmful to plants, since 
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the roots will then have to obtain their water supply from that layer of 
soil which is most subject to fluctuations in the amount of moisture it 
contains, and also in the temperature which it maintains. 

There are some relations between the application of water and the 
growth of plants that are not well understood, and which require the care' 
ful study of the vegetable physiologist Why it is that some crops may 
be irrigated at will with only profitable results, while with others we must 
apply the water with the greatest care and at particular times only, I must 
say, frankly, I do not know how to explain. These are subjects worthy of 
very careful investigation. 

Last, but not least. From what has been said about the use of water 
and the loss of water by plants, it becomes very plain that every useless 
plant which is allowed to grow with a crop is positively harmful in dry 
weather, because it drains the soil of a considerable amount of water. 
The soil in a weedy cornfield is much drier than that in a well kept field. 
One reason (not the only one by any means) why the field in which the 
soil is continually stirred suffers less from drought is that in such a field 
there are no weeds to help drain out the moisture. The man who goes to 
the expense of irrigating a crop which he allows to become weedy is pour- 
ing water in with one hand and drawing it out with the other. It does not 
pay to buy water for weeds to dissipate. 
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Hon. Roht IF, Furnas, Secretary of the Nebraska State Board of Agri- 
culture: 

Sib — I have the honor to transmit herewith as my fourth annual report 
as meteorologist of the board, a statement of the operations of the Nebraska 
Weather Service, including a statement of the meteorological conditions 
which have prevailed in the state during the past year as reported by the 
observers of this service. 

Lincoln, Nebr., March 27, 1895. 

During the past year the Nebraska Weather Service has continued its 
operations much as in previous years, but with an increased number of 
observers and better equipments. Until July 1st, the central ofBoe of the 
service was at Omaha, under the direction of Mr. Geo. E. Hunt, local fore- 
cast official of the U. S. Weather Bureau at that point; but with the appoint, 
ment of the present director as meteorologist of the Nebraska Experi- 
ment Station the central office of the state weather service was trans- 
ferred by the chief of the Weather Bureau from Omaha to Lincoln, and 
the service again placed under its present directorship. At the same 
time Mr. G. A. Loveland, formerly associated with the service while its 
central office was at Crete, was again transferred and assumed his former 
duties as Weather Bureau observer in connection with the service. 

Through the co-operation of the experiment station a considerable num- 
ber of instruments have been available for the uses of the service. One 
hundred rain-guages were constructed, of which fifty-five have been distrib- 
uted to observers; twenty thermometers have been tested by the standard 
instruments of the experiment station and issued to observers; the exper- 
iment station itself has been equipped with a very full set of self-register- 
ing instruments whose record for the year appears in graphic form in the 
charts shown on page 151 and following. 

During the year the usual monthly weather bulletins have been issued, 
appearing as parts of bulletin No. 37 of the Agricultural Experiment 
Station of Nebraska; also, daring the crop season, weekly weather-crop 
bulletins in which were summarized the reports upon crop conditions 
made by about one hundred and forty reporters representing most of the 
counties in the state. These bulletins were illustrated by weekly rainfall 
maps and maps of the normal rainfall for that season of the year, and 
were republished, including the maps, by the leading dailies of the state* 
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By the co-operation of Supt T. E. Calvert, of the Barlington and Missouri 
Railroad, rain-gaages were distributed over the varioos lines of this road, 
and, as daily telegraphic reports are received at his office from these 
stations, the latest possible information was secured as to the rainfall for 
the week before going to press. 

EFFECT OF THE DBOUOHT OF 1894 ON W^LLS. 

Among the investigations incidentally pursued during the year was 
one concerning the effect of the severe drought of the past season on 
the wells of the state. As affecting the question of irrigation by means of 
wells, it is important to know whether our underground supply of water 
can be depended upon in dry seasons when irrigation is most imperative. 
The past year has afforded an excellent opportunity— it is to be hoped we 
shall never have a better one— for testing the effect of drought upon our 
wells. Accordingly blanks were sent out to our observers and reports re- 
ceived from the localities shown on the accompanying map. Since many 
of these reports covered a number of wells each, the total number of wells 
g^ X ung^ectec^ • a heard from was several hundred^ 

' ^ "^ ^ fairly well distributed over the state) 

as the map shows. 

The results were decidedly grati- 
fying; only in the extreme eastern 
*^^ I .. ^^ ^ < 5 1.. .'jj belt of the state, the portion lying 

^*T • •* . : , * ITj /.j^ east of the dotted line on the mapt 

^i^^!fflr?( * . *r , J 1 ' •? '.'I \' \ has there been any serious lowering 
of the wells during the past summer, and this is the portion of the state 
which least needs to use water for irrigation. 

Of these wells lying east of the dotted line 33 per cent were nnaffectedi 
52 per cent partially failed so as to stand lower than usual or to afford a 
less quantity of water than Usual without exhausting the well, and 15 
per cent failed entirely, so that they were abandoned or had to be dug 
deeper. But over the remainder of the state 82 per cent were reported as 
showing no effect whatever from the drought, 12 per cent failed partially, 
and 6 per cent entirely; yet this 18 per cent represented in every case shal- 
low wells, in no case deeper than forty-five feet and averaging only seven- 
teen feet deep. The majority of the wells over this part of the state are 
deep wells averaging, as reported, seventy-seven feet, and in many cases 
over a hundred. These deep wells, going down to a sheet of water pre- 
sumably on a level with some adjacent river, the Platte, the Loup, or the 
like, were absolutely unaffected by the drought. In some oases windmills 
were reported as running incessantly day and night for irrigation pur- 
poses, or to supply city water or the like, without affecting in the least the 
supply. 

It seems evident that the greater part of the state is underlaid by an in- 
exhaustible sheet of water which may be drawn upon indefinitely for irri- 
gation purposes even in seasons of drought like the past. 
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FUTUBB PLANS. 

A new line of investigation will be undertaken the following season, 
viz., the determination of the amount of evaporation taking place from 
exposed water surfaces over the state from month to month. For this 
purpose Piche evaporimeters will be distributed to a number of reliable 
observers, and these observations at the same time checked by pan obser- 
vations at two points in the state, viz., at Lincoln and at Ogalalla, as a 
means of converting Piche measurements into terms which properly rep- 
resent the amount of evaporation taking place from exposed surfaces of 
reservoirs, irrigation ditches, and the like. 



REVIEW OF THE WEATHER FOR 1894. 

List of Voluntary Obsebvebs Who Have Fubnished Bbpobts. 

Station. County. Observer. 

Agee Holt R. E. Bowden. 

Alliance* Box Butte J. T. Whitehead. 

Ansley Custer 0. R Hare. 

Arapahoe* fHirnas J. P. Edwards. 

Arborville York E. D. Smith. 

Arcadia Valley. W. F. Jenkins. 

Ashland Saunders Dr. A. S. v Mansfelde. 

Ashton Sherman P. Rein. 

Auburn Nemaha G. D. Carrington. 

Aurora* Hamilton A. Miller. 

Bancroft. Cuming E. T. Rice. 

Bassett Rock A. H. Gale. 

Beatrice Gage Dr. J.T. Armstrong, C Eellam. 

Beaver City Purnas Capt. C. G. George. 

Benkleman* Dundy W. P. Winger. 

Blue Hill* Webster. C. S. Draper. 

Belvidere Thayer C. E. Ward. 

Bratton Thayer. D. J. Wood. 

Broken Bow* Custer W. L. Henry. 

Burchard*. Pawnee E. W. Coles. 

Burwell Garfield C. E. Nichols. 

Callaway Custer Geo. B. Mair. 

Central City* Merrick J. A. McRae. 

Chadron Dawes E. B. Shaffner. 

Chester Thayer S. Porsdick. 

Colambus Platte P. D. Jaudon. 
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Station, County, Observer. 

Cornlea Platte R J. Conoh. 

Cortland Gage. Peter Meyer. 

Creighton Knox Dr. Geo. Roberts. 

Crete Saline. Doane College. 

Calbertson Hitchcock. Mrs. L. A. Wibley. 

Curtis Frontier Dr. S. R Razee. 

David City Batler E. B. Taylor. 

Dunning Blaine ... I E. E. Bolejack. 

Edgar Clay J. W. Hoberg. 

Elba Howard E. B. Vandecar. 

Elwood Gosper A. N. White. 

Erickson Wheeler A. DahL 

Ewing Holt E. H. Heston. 

Fairbury Jefferson Dr. L Humphrey. 

Fairmont* Fillmore F. H. Hiser. 

Fontanelle Washington J. M. Hardy. 

Fort Robinson. Dawe& Post Surgeon. 

Fort Sidney Cheyenne Post Sargeon. 

Franklin Franklin J. H. Bennett. 

Geneva Fillmore F. M. Flory. 

Genoa Nance G. S. Truman. 

Gering Scott's Bluff J. P. Finley. 

Gibbon . . , Buffalo S. C. Bassett. 

Glenwood Nance C. T. O. Williams. 

Gothenburg Dawson S. S. Kaufman. 

Grand Island* Hall Thomas Connor. 

Greeley Center* Greeley T. P. Jackson. 

Haigler* Dundy W. Burghardt. 

Hartington Cedar T. B. A. Watson. 

Harvard Clay Dr. J. T. Fleming. 

Hastings* Adams J. C. Swarts. 

Hay Springs Sheridan Wm. Waterman. 

Hayes Center Hayes R C. Orr. 

Hebron Thayer Dr. C. M. Easton. 

Hickman* liancaster J. M. Silver. 

Holdrege Phelps John Lane, Mrs. A. L. Vance. 

Holyoke, Col* Phillips W. H. Johnston. 

Imperial Chase J. M. Bird, W, A. Burke. 

Indianola Red Willow E. S. Hill. 

Julesburg, Col Sedgwick Geo. F. Crosby. 

Kearney* Buffalo E. B. Hemp. 

Kennedy Cherry D. A. Piercy. 

Kimball Kimball D. Henderson. 

Lapier Cheyenne L. B. Carey. 

Lexington Dawson LP. Griswold. 
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Station, Cotmiy, Observer, 

linooln Liancaster University of Nebraska. 

Linooln (State Farm). . .Lancaster University of Nebraska. 

Lodge Pole Clieyenne A. B. Persinger. 

Lonp City* Sherman R A. Bixby. 

Ljmch Boyd C. C. Irwin. 

McCook* Red Willow. C. T.Watson. 

Madison Madison. F. H. Long. [mew. 

Madrid Perkins D. D. Dayton, W. J. Bartliolo- 

Marquette Hamilton John Ellis. 

Minden. Kearney Joel Hnll. 

Mullen* Hooker. A. B. Andrews. 

Nebraska Oity. Otoe Wm. Ebright. 

Nemaha* Nemaha R J. Duflf. 

Nesbit Logan A. A. Hale. 

Norfolk Madison D. J. L, Green. 

North Lioup Valley E. W. Black. 

North Platte. Lincoln Observer Weather Bureau. 

Oakdale Antelope G. S. CJingman. 

Odell* Gage W. F. Denton. 

Ogalalla Keith C. M. Heistand. 

Omaha Douglas Observer Weather Bureau. 

O'NeUl Holt A. U.Morris. 

Ongh Dundy F. M. Larison. 

Palmer Merrick 0. ShieldstreauL 

Plattsraouth* Cass F. Latham. 

Bavenna. Buffalo. E. Smith. 

Red Cloud. Webster D. F. Trunkey. 

Republican* Harlan W. Bardon. 

Rnlo* Richardson W. F. Gingrich. 

Salem* Richardson J. E. Hines. 

Santee Agency Enox W. H Hamlin. 

Seneca* Thomas D. McNalL 

Seward Seward L E. Ost 

Schuyler* Colfax E. H. Phelps. 

Sioux City, Iowa Woodbury Observer Weather Bureau. 

Springview Keya Paha G. H. Rogers. 

Stanton Stanton Mark Baldwin and E. S. Hill. 

Strang* Fillmore S. Diller. 

Superior* Nuckolls J. M. Harrington. 

Sutton Clay J. M. Birkner. 

Syracuse* Otoe J. F. Wykes. 

^ble Rock Pawnee G. D. Carrington. 

Tecumseh Johnson W. L Dunlap. 

Tekamah Burt '. Dr. A. D. Nesbit. 

Turlington Otoe W. N. Hunter. 
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Station. County, Observer. 

Valentine Cherry Observer Weather Bureau. 

Vernon, CoL Yuma Valley Rush. 

Wakefield Dixon J. H. Weaver. 

Wallace* Lincoln S. D. Blakeley. 

Weeping Water Oass G. Treat. 

West Point Cuming E. Briggs. 

Whitman* Grant J. L. Crosby. 

Wilber* Saline S. E. Davis. 

Wilcox Kearney Mrs. C. W. Le Bar. 

Wilsonville* Furnas D. M. Enapp. 

Yankton, S. Dak Yankton Observer Weather Bnreaa. 

York York W. H.Davis. 

* Famished by the co-operatloa of Sapt. T. E. Calvert of the Barlington ft Miaaouri Riyer 
Railroad. 

JANUARY. 

The month of January was one of great extremes of temperature, but 
with a mean slightly above the normal; and there was about the normal 
precipitation over the whole state. 

PBESSUBE. 

The mean pressure of the atmosphere was 30.17 inches, which is 0.05 
inches below the normal for January. The highest during the month 
was 30.92 inches, at North Platte and Valentine on the 23d; the lowest was 
29.56 inches at Lincoln on the 20th. 

TEMPERATURE. 

The mean temperature for the state was 19.4 degrees, which is six-tenths 
of a degree above the normal. The highest temperature observed was 82 
degrees, at Indianola on the 15th; the lowest was 38 degrees below zero, at 
Valentine on the 24th. The monthly range of temperature was thus very 
great, amounting to 108 degrees at Indianola, and to 120 for the state as a 
whole. It is noted later that snow covered the ground over the northern 
half of the state during this time, affording suitable protection to fall 
grain. 

WIND. 

The prevailing direction of the wind was from the northwest; the av- 
erage velocity was 8.1 miles an hour, and the highest velocity in the 
state was i8 miles an hour, at Valentine on the 28th, from the northwest 
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PRECIPITATION. 

The KvervLffe precipitation for the state was 0.60 inches and was quite 
uniform over the state; the largest 
reported was 1.80, at Lexington, and 
the least 0.07 inches, at Crete. The 
average number of days on which 
precipitation occurred was 4.2. There 
were, however, 29 days of the month 
in which precipitation occurred in ^vawabt 
some part of the state, the largest 
falls occurring from 17th to the 23d. 
The accompanying map shows the • i 
depth of snow on the ground at the end of the month. 




Cuft«rt«(Mi 





FEBRUARY. 

February was a cold thonth, with about the usual extremes of temper- 
ature and with rather meager precipitation. 

PBESSUBE. 

The pressure of the air was high, as is usual during cold weather; the 
mean pressure was 30.23 inches, or 0.07 inches above the normal for Feb- 
ruary. The highest during the month was 30.88, at Lincoln on the 23d; the 
lowest was 29.50 inches, at Omaha on the 9th. 

TEMPERATURE. 

The mean temperature for the state was 19.1 degrees, which is 3.6 de- 
grees below the normal. The highest temperature reported from the state 
was 65 degrees at Bratton and at Seward on the 7th and 8th, and the low- 
est was 21 degrees below zero, at Haigler on the 12th. 

WIND. 

The prevailing direction of the wind was from the northwest; the aver, 
age velocity was 9 miles an hour, and the highest velocity in the state was 
40 miles an hour, at Lincoln, on the 9th, from the northwest. 

PRECIPITATION. 

The average precipitation for the state was 0.58 inches, ranging from an 
average of L16 inches for the southeastern section to 0.28 inches for the 
western. The normal precipitation for the state for February is 0.76, so 
that there was a deficiency in the precipitation for the month. The larg- 
est precipitation reported was 2.23 inches, at Sutton. The average snow- 
fall for the state was 5.4 inches, but most of it disappeared before the end ' 
of the month, leaving the ground generally bare. 
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MARCa 

The month of March was annsaally warm, with considerable extremes 
of temperatare and with scanty precipitation. 

PBESSUBB. 

The mean pressure of the atmosphere was 3002 inches, which is 0.09 
inches below the normal for March. The highest during the month was 
30.78 inches, at Lincoln on the 26th; the lowest was 29.43 inches, at Lincoln 
on the 10th. 

TEMPERATUBE. 

The mean temperature for the state was 38.2 degrees, which is 43^ de- 
grees above the normal. The highest temperature observed was 88 
degrees, at Hebron on the 17th; the lowest 9 degrees below zero, at Bassett 
on the 25th. 

WIND. 

The prevailing direction of the wind was from .the northwest; the aver- 
age velocity was 12.1 miles an hour, and the highest velocity in the state 
was 61 miles an hour, at Lincoln on the 10th, from the northwest. 

PRECIPITATION. 

The average precipitation for the state was 0.92 inches, and it was rather 
uniformly distributed. The largest reported was 3.19 inches, at Crete, and 
the least was 0.20, at Ashton. Rain fell somewhere in the state every day 
of the month, except on the 2d and on the 15th. The average snowfall for 
the month was 3A inches; there was none remaining on the ground at the 
end of the month. 

APRIL. 

April was one of the warmest months covered by our records, with rather 
deficient rainfalL 

PRESSURE. 

The mean pressure of the air was 29.95 inches, which is the normal pres- 
sure for April. The highest during the month was 30.44, at North Platte 
and at Lincoln on the 5th; the lowest was 29.51 inches, at Omaha on the 

18th. 

TEMPERATUBE. 

The mean temperature for the state was 52 degrees, which is 4.1 degrees 
above the normal. The highest temperature reported from the state was 
98 degrees, at Arborville on the 28th, and the lowest was 15 degrees, at 
Kimball on the 5th. 

WIND. 

The prevailing direction of the wind was from the northwest; the aver- 
* age velocity was 12.7 miles an hour, and the highest velocity in the state 
was ^2 miles »ji hour, at Lincoln on the 18th, from the southwest. 
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PRECIPITATION. 

The average precipitation for the state was L97 inches, ranging from an 
average of 2.91 inches from the northeastern section to 1.22 inches for the 
southwestern. The normal precipitation for the state for April is 2.46. so 
that there was a deficiency in precipitation for the month. The largest 
precipitation reported was 4.39 inches, at Fort Sidney; the least, a trieu^, 
at Hairier. 

MAY. 

The month of May was the warmest since 1887, with unasaal extremes 
of teiui>eratare and with the smallest rainfall of any May covered by our 
records. 

PBESSUBE. 

TLe mean pressare of the atmosphere was 29.95 Inches, which is the nor- 
mal pressure for May, The highest during the month was 30.42 inches, at 
Lincoln on the 19th; the lowest was 29.22 inches, at Valentine on the 16th. 

TEMPEBATUBE. 

The mean temperature for the state was 62.7 degrees, which is 3.7 degrees 
above the normaL The highest temperature observed was 105 degrees, at 
Imperial on the 13th; the lowest 12 degrees, at Franklin on the 19th. 

WIND. 

The prevailing direction of the wind was from the northwest ; the aver- 
age velocity was 11.6 miles an hour, and the highest velocity in the state 
was 67 miles an hour, at Lincoln on the 17th, from the northwest 

PBEOIPITATION. 

Except in the eastern portion of the state the rainfall was very defi- 
cient, averaging for the state as a whole only 0.91 inches, or one-fourth the 
normal amount. The largest reported was 3.65 inches, at Creighton. At 
two points, Culbertson and Whitman, none was reported* 

JUNE. 

The month of June was L7 degrees warmer than normal. The precipi- 
tation was very unequally distributed, but averaged for the state as a 
whole 0.86 inches less than normaL 

PBESSUBE. 

The mean pressure of the atmosphere was 29.89 inches, which is slightly 
below the normal for June. The highest barometer during the month was- 
30.30 inches, at Lincoln on the 6th; the lowest was 29.40 inches, at Valen- 
tine on the 19th. 
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TEMPBBATUBB. 

The mean temperature for the state as a whole was 7L4 degrees, rangin^r 
from an average temperature of 68,6 degrees for the northwestern section 
to an average of 73 2 degrees for the soathwestern. The highest tempera- 
ture reported from the state was 112 degrees at Santee Agency on the 
30th, and the lowest 30 degrees, at Ausley on the 1st. Light frosts occurred 
in the northern part of the state on the 4th, 5th, 8th, and 9th of the 
month. 

WIND. 

The prevailing direction of the wind was from the south; the average 
velocity was 10.9 miles an hour, and the highest velocity in the state was 
80 miles an hour, at Lincoln on the 21st, from the southwest. 

Several severe wind storms occurred in the state during the month; one 
occurred on the 4th, destroying several buildings at Lexington, and break- 
ing down trees in various localities; at Syracuse, on the 20th, five barns 
and one dwelling house were blown down; on the 29th several houses were 
unroofed at Fairbury; on the 30th a small tornado originated near Men- 
torville, in southwestern Antelope county, and moved in a general east- 
erly direction for three miles, in a path about eighty rods wide, destroying 
one house, unroofing a barn, and killing some stock. Its path was some- 
what meandering, moving first southeast, then east, then northeast, then 
east, and finally northeast again. 

PBBOIPITATION. 

The average precipitation for the state was 3.19 inches, ranging from an 
average of 1.75 inches for the northeastern section to 5.68 inches for the 
southeastern. The average number of rainy days in the southeastern 
section was 8.8, which is very near the normal number. The largest rain- 
fall reported from the state was 9.53 inches at Crete, and the least was 0.62 
inches at Santee Agency. At Wilcox one inch of rain fell on the 23d in 
thirty minute& The number of dear days was above the normal and 
the number of cloudy days below. 

JULY, 

The month of July was 1.9 degrees warmer than normal The precipita- 
tion was very deficient in all sections, averaging for the state as a whole 
less than an inch and a half. 

PBESSUBE. 

The mean pressure of the atmosphere was 29.98 inches, which is 0.01 
inches above the normal for July. The highest during the month was 
80.26 inches, at North Platte on the 20th; the lowest was 29.50 inches, at 
Valentine on the 26tb. 
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TEHPBRATI7BB. 

The mean temperatare for the state was 76.4 degrees, and was remark- 
ably uniforna in the different sections of the state. It was between 77 and 
78 degrees in all except the northwestern section, where it averaged 74.2 
degrees, and the western, where it was 75.1 degrees. The highest tempera- 
tare reported from the state was 114 degrees, at Creighton and Santee 
Agency on the 26th, and the lowest 43 degrees, at Fort Robinson on the 
28th, and at Callaway on the 21st The excessively high temperatare of 
the 26tli was accompanied by hot soath winds, and was very disastroas to 
all crops. 

WIND. 

The prevailing direction of the wind was from the soath; the average 
velocity was 8.5 miles an hoar, and the highest velocity in the state was 48 
mUes an hoar, at Lincoln on the 19th, from the north, and also at Valen- 
tine on the 29th, from the soath. 

• 

PBEOIPITATIOK. 

The average precipitation for the state was 1.43 inches, ranging from an 
average of L84 inches for the central section to L14 inches for the south. 
eastern. The average nnmber of rainy days in the southeastern section 
was 3.8, which is very low, the normal number for this section of the state 
being 7.8. The largest rainfall reported was 3.43 inches, at North Loup, 
and the least was 0.10 inches at Imperial. 



AUGUST. 

The month of Augost was one of continued drouth; the rainfall was less 
than for any preceding August covered by our records, and the tempers- 
tare higher than for an^ since August, 188L 

PBESSUBE. 

The mean pressure of the atmosphere was 29.98 inches, which is 0.02 
inches above the normal for August. The highest during the month was 
30.25 inches, at North Platte on the 3d; the lowest was 29.68 inches at Lin- 
coln on the 13th The range of the barometer was thus very small, as is 
usual in the month of August 

TSMPBBATUBE, 

s 

The mean temperature for the state was 75.8 degrees, which is 3w3 degrees 
above the normaL The highest temperature reported from the state was 
108 degrees, at Arborville on the 13th, and at Erickson on the 29th, and the 
lowest 36 degrees, at Hartington on the 15th, although the 3d was the cool- 
^ da^ in most portions of the state. 
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WIND. 



The prevailing direction of the wind was from the soath; the average 
velocity was 8 miles an hoar, and the highest velocity in the state was 48 
miles an hoar, at Valentine on the 16th, from the northeast. 



PBBOIPITATION. 



The average precipitation for the state was 0.74 inches, ranging from au 
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average of 1.12 inches for the northeastern section to 0.42 inches for the 

soatheastern. The normal precipitation for the state for 



ROCK »,-pib-'>. 

/ / :holt 
I / : CO.. 

V. J...... 

Aueusi 22*. (/?4i Numerous thunder-storms occurred during the month, 
and the approximate paths of some of the best developed of them are 
shown in the accompanying maps. The direction of their movement is 
shown by the arrows, and the position of the front of the storm, from time 
to time, is indicated by the dotted lines. 



August is 2.72, so that the deficiency in precipitation for 
the month was 73 per cent. The average number of rainy 
days in the southeastern section was 2.6, which is very 
low, the normal number for this section of the state being 
6.6. The largest rainfall reported was 2.57 inches, at Sut- 
ton. In two localities in the state, one in the southea!st- 
em and one in the southwestern section, no rain felL 

THUNDEB-STOBMS. 



SEPTEMBER 

The weather during the month of September continued warm and dry, 
but without great extremes of temperature as compared with previous 
years. 

PBESSUBE. 

The mean pressure of the atmosphere was 29.95 inches, which is 0,07 
inches below the normal for September. The highest during the month 
was 30.50 inches, at Omaha on the 24th; the lowest was 29.48 inches, at 
North Platte on the 28th. 

TEMPEBATUBE. 

The mean temperature for the state was 74.6 degrees, which is L4 degrees 
above the normaL The highest temperature reported from the state was 



BEPOBT 01* THE METEOBOLOGIST. 147 

101 degreesj at Oheister on the 7th, and the lowest 26 degrees, at Ft. Robin- 
son on the 24tb. 

WIND. 

The prevailing direction of the wind was from the sonth; the average 
velocity was 10.4 miles an hoar, and the highest velocity in the state was 
38 miles an honr, at Idnooln on the 28th, from the soatheast. 

PBEOIPITATION. 

The average precipitation for the state was L21 inches, ranging from an 
average of 2.43 inches for the southeastern section to 0.51 inches for the 
western. The normal precipitation for the state for September is 1.87. 
The average number of rainy days was 3.2. The largest rainfall reported 
was 6.42 inches at Nebraska City, while in the southwestern corner of the 
state no rain fell, giving thus an unusually wide range in precipitation for 
different parts of the state. 

OCTOBER 

The weather for the month of October was somewhat warmer than nor- 
mal, with only a small deficiency in precipitation. 

PBESSUBB. 

The mean pressure of the atmosphere was 29.95 inches, which is 0.12 
inches below the normal for October. The highest during the month was 
30.37 inches, at Omaha on the 23d, and at North Platte and Lincoln on the 
13th; the lowest was 29.44 inches, at Lincoln and at Valentine on the 1st. 

TBMPEBATUBE. 

The mean temperature for the state was 52.4 degrees, which is 2.2 de- 
grees above the normal. The highest temperature reported from the state 
was 92 degrees at O'Neill on the 16th, and the lowest 16 degrees, at Lodge 
Pole on the 30th. 

SUNSHINE. 

The average daily amount of sunshine at the central station was 8.2 
hours, or 73.6 per cent of the possible amount. 

WIND. 

The prevailing direction of the wind was from the northwest; the aver- 
age velocity was 10.8 miles an hour, and the highest velocity in the state 
was 48 miles an hour from the northwest at Lincoln on the 25th, and at 
Valentine on the 3d. 

PBEOIPITATION. 

The average precipitation for the state was 1.21 inches, ranging from 
an average of 2.27 inches for the southeastern section to 0.29 inches for 
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• 

the western. The normal precipitation for the state for October is 1.56. 

The average number of rainy days was 3.1. The largest rainfall reported 

was d.62 inches, at Tecamseh. There was a wide range in the amount of 

rainfall, which decreased westward to none at all over a limited area in 

the western part of the stata 

NOVEMBER 

The month of November was an nnnsoally warm one, and was the driest 
November included in our records. 

PBESSUBB. 

The mean pressure of the atmosphere was 30.16 inches, which is 0.03 
inches above the normal for November. The highest during the month 
was 30.72 inches, at Omaha on the 28th; the lowest was 20 38 inches, at 
Omaha on the 15th. 

TBMPEBATUBB, 

The mean temperature for the state was 38.0 degrees, which is 3 1 degrees 
above the normal. The highest temperature reported from the state was 
88 degrees, at Salem on the 4th, and the lowest zero, at Fort Robinson on 
the 16th. 

SUNSHINE. 

The average daily amount of sunshine at the central station was 5.2 
hours, or 51.4 per cent of the possible amount. 

WIND. 

The prevailing direction of the wind was from the northwest; the aver- 
age velocity was 9.8 miles an hour, and the highest velocity in the state 
was 48 miles an hour from the north, at Lincoln on the 5th. 

PBECIPITATION. 

The average precipitation for the state was 0.13 inches, ranging from an 
average of 0.04 inches for the southwestern section to 0.38 inches for the 
northwestern. The normal precipitation for the state for November is 
0.67. The average number of rainy days was 1.2. The largest rainfall re- 
ported was 0.75 inches, at Hay Springs. Over considerable areas of the 
state, as shown by the map, no rain or only a trace of it fell. 

DECEMBER. 

PBESSUBE. 

Mean pressure, 30.20 inches; the highest 3L06 inches, at Valentine on 
the 27th; lowest, 29.40 inches, at linooln and Omaha on the 15th« 
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TEMPERATURE. 



Mean temperature, 29.9 degrees; the highest, 77 degrees on the 4th, and 
the lowest, 20 degrees below zero, on the 27th. 



SUNSHINB. 

The average daily amount of sunshine at the central station was 4.8 
hours, or 50.9 per cent of the possible amount. 

WIND. 

Prevailing direction of the wind, northwest; average velocity, 8.9 miles 
an hour; highest velocity, 48 miles an hour at Valeatiue on the 7th, from 
the west. 

PRECIPITATION. 

Average precipitation for the state 0.43 inches; largest, 1 61 inches, at 
Salem; average snowfall, 1.1 inches. 

THE YEAR AS A WHOLE. 

The year as a whole was the warmest and driest of any year covered 
by our records, and* the highest temperatures ever recorded in the state 
were reached in July of this year. The mean temperature for the state 
was 50 degrees which is 2 degrees above the normal, and the average pre. 
cipitation for the state was 13.31 inches, which is ten and a quarter inches 
below the normal. 
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mian tempantnni anomUj 



The ftbove mapashow the pre Tail- 
ing dlreotlon of the wind during 
the month in different p&rta of the 
state, and the mean temperature 
for the month, highest along the 
Bouthem border and lowest in the 
nortfaeestera corner of the state; 
. also the amount of precipitation in 
different parts of the state, largest 
in the central and extreme western portions, where it exceeded an inch. 

The small map shows the normal precipitation for January as derived 
from the averages of the past nlneteea years. 
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The above chart shows graphioallf the fluctuations of pressure (aotaal^ 
not reduced to sea-level), relative humidity, temperature, and wind duriDg 
the mouth. It will be seea that during the first and last decades of the 
mouth the temperature rau low, while the middle third of the mouth was 
characterized by comparatively warm weather. 

The chart also illustrates the fact that changes iu the direction of the 
wind, from southerly to northerly directions or from northerly to southerly, 
commonly occur when the barometric pressure of the atmospbore either 
reaches a maximum and begins to fall, or else reaches a minimum and b«- 
^ns to rise; in other words, the shifting of the wind is commonly asao- 
oiated with the passage of a low or a high barometer area. 



KEBBA8E1 BTAIE BOABD 07 AGBIODLTDBE. 




Dotted IIbm m* drwB thiongb polnta baTlas th* 
wlUtkawlBO. 



As la tisnal during the winter 
months the warmest part of the 
state ia the sonthwestern and the 
coldest the northeastern. The dia- 
tribntion of precipitatloa la shown 
to be quite uniform and not far 
fromnormaL 
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The cbart shows three well marked perioda at low barometer, the first 
two of them accompanied by precipitatioa ; the chart also shows very well 
the teadeney of low barometer to be aocompaaied by high temperatare 
and ootiTersely. 
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It will be noted that the coldest 
portion of the state, instead of being 
the northeastern as is common dar- 
ing the winter months, or the north- 
western as it is in the anrnmer, is 
located In the above map nearlr 
centrally In the northern part of 
the state, while the warmest portion 
is DOW the Bontheastem, 
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DAYS OP THE MONTH. 



During March the temperatare aad presanre, as shown by the chart, 
were tolerably anlform except that the last week of the nioa! h was a pe- 
riod of high barometer and low temperature. From the 18th to the 2l9t 
was a period of high relative humidity witli at least a small amount of 
precipitation every day. 
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The ooldest portion or the state ia 
here ahown to be the northweatern, 
while a warm area occnpies the 
Goutbeasteru and alao extenda well 
up into the center ot the state. 

The precipitation, aa shown by the 
map, was very uaeqaally diatributed, 
tallins below the normal in some 
parts ol the state and exceeding it in others. 
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April was ohnraoterized by periods of high relative bumidity accom- 
panied by frequent but inconsiderable precipitation alternatiug with peri- 
odg of high winds with low humidity. It should be stated (hat the wind 
velocities indicated on the cliarts are the velocities maintained for an 
hour at a time, while the "highest velocity" for the month, as given in the 
tables, is the velocity reached for any five minutes of the day; hence the 
charts do not osualty ehow as high velocities aa the highest given in. the 
tables. 
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A comparison of the rslnbll 
maps shows again the great defl- 

ciency of precipitation already re. 

\I— ^.•wM ferred to in the text; oulj limited 
localities in the eastern portion of 
the stats are covered by the two to 
three-loch shade which appears as 
"r the lowest amount on the map of 
normal rainfall. 
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The above ohaH may be chosea to iUastr&te the fact that bigb winds, as 
on the ITtti and 18th, tend to ocoar wheo the barometrio presaure of tjie 
atmosphere is rapidly changing, while periods of nearly calm atmosphere, 
as from the 20th to the 25th, ocoar nsoally when the barometer is Dearly 
stationary. 
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FREVAILIKG WINDS, 

nnm, IBM. 

Dotted lines art drawii tbrongh points harlpft the i 



temparatai* i arroir* 0; 



The upper map shows the winda 
prevailing from southerly quar- 
ters as is usual in the summer. 

The precipitatioa is shown to be 
very unequally distributed, some 
portions of the state having much 
more and other portions less than 
QormaL 
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B THE MONTH OF JUKE, ISM. 

Jane as sbown by the map was a month oharacterized bj prevailingly 
gentle southerly winds accompanied by frequent and abandant rainfall. 
The temperature, aa might be inferred from the prevalent winds, ran 
ratlier hjgh. 
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The tnftpa show prevBiting winds 
from the south and southeast ; high 
temperatures prer&il over the state, 
highest along the sonthera and east- 
ern borders, a mean tetAperature 
of 78 degrees occurring as far north 
as the north-eastern corner of the 
state. A comparison of the rain- 
fall maps will make evident the great dsfloieDoy in preidpitotion. 
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nbT blHli trlangtM, 



The conditions ot drought which characterized this month are well indl' 
cated, not oaly by the absence ot rain but also by the low humidity and 
high temperature which prevailed especially in the latter part ot the 
month. It will be noted, too, that the air was nearly stagnant much of the 
time with but slight chauges in temperature or pressure, but in the period 
from the 25th to the 27th when the drought oulmioated, the curves indi- 
cate strong southerly winds with excessively high temperatures. 
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As in Julj the prevailing winds 
are southerl7 and the mean tem- 
perature everywhere high, reaching 
I 80 and abuve in the southeaatem 

I corner of the state. The rainfall 

continues very soact throughout 
the entire state, being entirely 
wanting in two limited localities 
and nowhere exceeding the amounts that aanally fall in the driest por- 
tions of the state. 
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'DAYS OP THE MONTH. 
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Aagnst appears OD the map as a month ot Bteadilr high temperature, 
almoat aniformly low barometer and low humidity, and an almost eutire 
absenoe of rain. 

Beginninu with Auiiust the record of the new instrament for record- 
ing the hoars of sunshine and shadow is included in the chart ; the record 
for Aosnat appears as one of almost uninterrupted sunshine. 
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DntUd line* ara drawn tliraDeh 
with th* Mnd. 



Daring September the prevaiUng 
wind directions are still southarly, 
but the region of lowest tempera- 
ture is farther east thau in the pre- 
ceeding montha. The map of rain- 
fall shows some increase over 
previous months and there is shown 
a conaiderablo irregularity in its 
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September was oharacterized bj several days with small amoants of 
precipitation and one considerable rain in oounection with the low barom- 
eter on the 2d and 3d ; and there was, as might be expeoted, a consider- 
able degree of oloadinesa. 
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The prevnUing wind directions for 
October have become northwesterly 
althoa){h they lack the uniformity 
of direction oiMriicteristio of the 
winter months. 
The October rainfall is seen to 

exceed the normal across the oast- 

' III] I'j m^^ LSJ IlllIf] era end of the state while over the 
western halt of the state it is quite below the normal and entirely want- 
ing over a limited district. 
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Excepting near the beginning and end of the montli, October Bhona 
prevailingly clear skies, Ion hamidity, and an absence of rainfall. The 
temperature, especially daring the last half of the month, was high except 
daring the cloudy and rainy period with which the month closed. 
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The prevailing wind direotians tor 
November are quite auiformlf es- 
tablished in the northwest The 
ooHest portion of the state is again 
the ttortheastern as in the earlier 
months of the year, and the warm- 
est portion is the southwestern. 

The precipitation is shown to be 
very meager aod In mtaij looalities entirely wanting. 
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Although Norember was a decidedly olondj month, the precipitatioa at 
no time amoonted to more than a trace. The chart shows frequent aad 
considerable fliiotiiaticDS ot the barometer and illustrates again the fact 
that high temperatnre oaually accompanies low pressure, and coDTeraely ; 
these fluctnations are accompanied by frequent changes in the direction 
o( the wind, the changes commonly occurring when the barometer is high- 
est or lowest, while high winds mark the periods when th<> barometer ia 
T^iidlf rislns or fulling , 
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Lperatnre ; arroira ttj 



In connection with the anaBQally 
varm tempcratare of December, the 
wind directions, althongh prevail- 
ingl7 from the northwest, Eire leas 
nniformly bo than is usual fo' 
December. 

The precipitation over the east- 
ern half of the state is ahowo to be 
nearly nonnal, while over a large portion of the state no rain or snow fell- 
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December appears on the chart as a month ot prevailingly warm 
veather until near the close or the month when low temperatures were 
reached in connection with & period of very high barometer. 

Precipitation was very meager although the skies were much of the 
' time cloudy ; the humidity, moat of the time, was considerable, falling be- 
low 10 per cent only twice during the mouth. 
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Of the scTfiD BhadeB represented 
on the Qormal map 0DI7 the foar 
lower appear on the map o( precipi- 
tation for the rear, and two etill 
lower shades are required to repre- 
sent the meager precipitation of the 
southwestern corner of the state; 
aooordingly the shades of the two 
1, are made to have different values. 
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SOIL TBMPBRATUREa 

Ouring the year tri-daily observations have been made at the State 
Farm at Lincoln of the temperatures of the soil at various depths as in- 
dicated by the readings of soil thermometers, whose bulbs are buried in 
the ^n^nnd to depths of one inch, three inches, six inches, nine inches, one 
foot, two feet, and three feet respectively. The mean temperature for the 
day at each of these depths is shown graphically in the following charts 
for each day in the year. For the sake of comparison the mean tempera. 
tare of the air is also shown in each chart by the dotted line. 

Several interesting and instructive facts and principles will appear 
upon a study of these charts : 

1st. The thermometers sunk to but small depths below the surface of 
the ground show wide variations of temperature from day to day while 
the deeper thermometers show but small ranges of temperature. The 
ranges of mean daily temperature are as a rule not so great as those of 
the atmosphere ; if, however, the fluctuations of temperature during the 
day had been shown as well as those from day to day it would be seen that 
these fluctuations were even greater in the case of .the thermometers near 
the surface of the ground than were those of the air itself. Thus on the 23d, 
of July the one-inch thermometer read 68.6 at 7 a.m., and 126 at 2 p.m., 
giving a range of 57.4 while the air temperature ranged from 63.5 to 100.2, 
giving a range of only 36.7. 

In the same way the range of the deeper thermometers from month to 
month is comparatively small, amounting in the case of the 36 inch ther- 
mometer to only 40 degrees for the year ; as a consequence the curve 
of the latter instrument lies above that of the others in the winter and 
below it in summer. 

2d. The fluctuations of the soil thermometers, while following to a con- 
siderable extent those of the air itself occur as a rule somewhat later 
than the latter. In the case of those near the surface of the ground the 
fluctuations follow quite evidently those of the atmosphere and occur 
only a day or so later than the latter, while the deeper thermometers may 
require several days or a week before these same changes of temperature 
reach them. 

When it comes to the greater changes of temperature which take place 
with the changing seasons it will be noted that the highest temperature 
of the year, which is reached by the atmosphere and the surface of the 
ground about July 26th, is not reached at a depth of three feet until the 
latter part of August, while the lowest temperature, in the same way, is 
reached about the first of March, somewhat more than a month after the 
minimum is reached at the surface. 

The greatest depth of frost during the year was 29 inches and was 
reached on February 27th. 
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CHARTS OF SOIL TEMPERATURBa 
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CHARTS OF SOIL TEMPERATUKES. 
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DAYS OF THE MONTH. 



CHARTS OF SOIL IBUFEBATUBEa 
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AiromT. . DAvs or the month. 



0HABT8 OF SOIL TEMFERATUBEa 
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SEPTBKBSR. 



CHARTS OF SOIL TEMPERATURES. 
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COMPARISON WITH PREVIOUS YEARS. 

The following tables show the mean temi)eratare and the average pre- 
cipitation for the state for a series of years, also the highest and lowest 
temperatures recorded in the state by standard, self-registering instra- 
ments: 

JANUARY. 

TKlfPERATUBB rBKCIP^ 

Mean Msximam Iflnimiiiii tation 

1876 216 0.20 

1877 18.7 0.98 

1878 25.5 0.44 

1879.. 20.9 0.80 

1880 3L9 0.38 

1881 10.8 42 -32 0.91 

1882 2U 50 -1 0.56 

1883 1L2 50 -28 L04 

1884 17.3 49 -32 0.46 

1885 12.6 57 -27 0.51 

1886 9.9 53 -25 1.21 

1887 15.2 60 -30 0.49 

1888 10.9 72 -35 0.47 

1889 22.4 58 -16 0.91 

1890 16.3 72 -34 0.78 

1891 27.5 70 -10 1.43 

1892 18.8 72 -42 0.86 

1893 23.0 65 -22 0.13 

1894 19.4 82 • -38 0.60 



Mean laS 0.69 
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1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

Mean . 

1876 

1877 

1878 

1879.. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890.. t 

1891 

1892 

1893 

1894 

Mean . . 



FEBRUARY. 








TFlfPEBATVBB 




PBBGIPL 


Mean 


Maximum 


Minimum 


TATION 


29.7 






0.55 


34.2 






0.31 


34.0 






a3i 


22.6 






0.80 


28.3 






0.18 


ia2 


40 


-23 


L64 


32.5 


64 


-8 


0.63 


17.2 


61 


-25 


0.92 


17.5 


57 


-20 


0.69 


18.0 


57 


-22 


0.84 


27.2 


64 


-19 


0.84 


18.2 


64 


-24 


0.78 


28.4 


68 


-19 


0.74 


23.4 


66 


-27 


0.29 


25.2 


74 


-29 


0.36 


17.6 


85 


-30 


U3 


28.1 


71 


-10 


0.99 


2L4 


68 


-28 


0.84 


19.1 


65 


-21 


0.58 


24.1 


0.71 


MARCH. 
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PBBCIPr 


Mean 


M aximum 


Minlmnm 


TATIO 


26.6 






1.85 


32.8 






0.76 


44.1 






L95 


40.1 






0.70 


32.8 






0.50 


30.3 


81 


4 


1.51 


39.2 


77 


4 


0.51 


33.6 


71 


3 


0.50 


33.6 


73 


-5 


1.96 


35.6 


70 


7 


0.46 


30.5 


73 


-15 


2.01 


37.8 


80 


-6 


0.39 


27.6 


80 


-15 


2.13 


40.4 


76 


4 


1.06 


34.0 


75 


-7 


0.84 


26.9 


75 


-38 


L86 


33.3 


82 


-19 


1.62 


31.6 


96 


-18 


1.32 


38.2 


88 


-9 


0.90 


34.2 


1.18 
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KEBBA8EA STATE BOARD Of* AGBIOULTUBH. 



APRIL. 



Mean 

1876 49.8 

1877 46.2 

1878 51.4 

1879 51.6 

1880 48.7 

1881 45.6 

1882 43.7 

1883 49.7 

1884 42.6 

1885 49.1 

1886 47,6 

1887 51.1 

1888 52.0 

1889 51.4 

1890 51.0 

1891 51.2 

1892 45.7 

1893 45.4 

1894 52.0 

Mean 48.7 



TEMPBRATUBB. 

Maxlmnm Minimara 



82 


34 


80 


13 


91 


20 


81 


6 


87 


25 


95 


29 


81 


22 


84 


20 


85 


16 


93 


14 


89 


21 


87 


13 


94 


7 


100 


6 


98 


3 


100 


1 


98 . 


15 



MAY. 



Mean 

1876 61.1 

1877 57.8 

1878 54.8 

1879 63.0 

1880 63.3 

1881 64.7 

1882 54.6 

1883 55.4 

1884 58.6 

1885 58.1 

1886 64.3 

1887 63.6 

1888 54.6 

1889 58.3 

1890 58.4 

1891 59.4 

1892 51.7 

1893 56.6 

1894 62.7 

Mean 59.0 



TEMPRRATURB. 

Maximum Minimum 



91 


32 


94 


37 


94 


37 


90 


44 


89 


35 


93 


35 


88 


32 


86 


29 


93 


25 


92 


22 


82 


27 


95 


22 


100 


14 


100 


20 


98 


27 


101 


18 


105 


12 



PBBCIPk 
TATION 

L41 

2.86 
1.85 
261 
0.72 
2.02 
3.58 
2.79 
2.60 
3.30 
2.64 
2.32 
2.39 
2.33 
1.97 

ai4 

4.00 
125 
L97 

2.41 



PRECIPI- 
TATION 
2.54 

5.79 
4.09 
a43 
2.11 
a28 
4.93 
5.39 

ao6 

3.73 

a39 

2.27 

5.83 

2.69 

2.34 

2L90 

5.63 

2.66 
0.91 

aes 
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JUNE. 







TEMPBBATDRE. 






Mean 


Maximam 


Minimnm 


1876 


70.1 






1877 


66.3 






1878 


66.3 


92 
97 


49 


1879 


70.0 


46 


1880 


69.0 


97 


46 


1881 


72.9 


95 


58 


1882 


...... 69.0 


93 


46 


1883 


68.4 


96 


42 


1884 


71.8 


94 


45 


1885 


68.6 


94 


43 


1886 


69.4 


92 


33 


1887 


72.0 


* 94 


39 


1888 


70.1 


102 


37 


1889 


68.7 


104 


37 


1890 


72.4 


108 


32 


1891 


66 


98 
1L3 


37 


1892 


68.4 


30 


1^93 


71.7 


105 


33 


1894 


71.4 


112 


30 


Mean 


69.6 






JULY. 








TBMPEBATDBB. 






Mean 


Maximum 


Minimnm 


1876 


75.9 






1877 


75.2 


\ 




1878 


755 


96 


52 


1879 


75.2 


97 


64 


1880 


73.4 


97 


54 


1881 


75.8 


96 
99 


63 


1882 


70.8 


52 


1883 


74.0 


99 
97 


52 


1884 


74.7 


52 


1885 


75.1 


98 


51 


1886 


752 


102 


55 


1887 


75.6 


103 


47 




77.0. 


105 


45 


1889 


73.4 


HI 
112 


38 


1890 


78.8 


40 


1891 


70.1 


102 
113 


37 


1892 


75.0 


40 


1893 


75.7 


110 


41 


1894 


76.4 


114 


43 


Mean 


74.9 





PKKCIPI. 
TATION 

1.99 

3.50 

5.19 
4.27 
4.44 
5.36 
4.34 
7.18 
2.04 
3.58 
2.96 
3.22 
3.11 
3.55 
3.63 
7.07 
2.18 
3.10 

ai9 

a89 



PBEdPI- 
TATION 

4.28 

1.45 

5.71 

5.92 

3.36 

3.38 

3.40 

2.81 

5.79 

432 

L84 

3.10 

3.10 

5.77 

2.10 

5.47 

2 57 

2 62 
L43 

3.55 
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NEBBASEA STATE BOABD OF AGBIOULTUBB. 



AUGUST. 

TBMPBBATVBK. 

Mean Ifaximnm Ifinlmniii 

1876 73.5 

1877 72.8 

1878 UA 97 51 

1879 72.9 95 55 

1880 73.2 97 51 

1881 78.8 100 63 

1882 73.4 91 52 

1883 7L3 92 47 

1884 70.3 93 46 

1885 69.8 91 47 

1886 75.4 100 40 

1887 70.S 102 38 

1888 70.2 103 34 

1889 72.9 105 40 

1890 71.7 108 34 

1891 70.6 106 30 

1892 7a2 113 30 

1893 70.3 110 35 

1894 75.8 108 36 

Mean 72.7 

SEPTEMBER. 

TEMPERA TUBK. 

Mean Maximam Mlnlmnm 

1876 60.8 

1877 65.6 

1878 60.1 91 33 

1879 61.0 91 28 

1880 61.4 93 34 

1881 62.4 99 36 

1882 65.8 94 41 

1883 59.2 91 37 

1884 66.0 92 39 

1885 63.6 92 43 

1886 64.3 93 34 

1887 63.2 94 30 

1888 63.4 100 26 

1889 59.3 101 24 

1890 62.5 104 18 

1891 66.8 110 30 

1892 65.7 110 27 

1893 64.7 109 19 

1894 64.6 101 25 

Mean. 63.2 



TATION 

3.25 

2.04 

2.16 

L54 

3.87 

1.18 

1.31 

3.21 

2.97 

3.96 

3.22 

4.13 

3.11 

2.40 

2.24 

2.92 

a20 

2.33 

0.74 

2.62 



pBBapi- 

TATION 

3.63 
2.06 
L90 
1.40 
2.74 
a77 
0.92 
2.04 
L66 
1,76 
2.69 
4.09 
0.38 
L48 
0.99 

1.28 
a48 

1.02 
L21 

L87 
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OCTOBER 










TBMPESATUSB. 




PBBapi- 




Mean 


Maxim nm 


Minimnm 


TATION 


1876 


48.2 






0.98 


1877 


46.4 






2.92 


1878... 


48.3 


81 


15 


0.39 


1879 


54.2 


91 


20 


103 


1880 


4a7 


82 


23 


L78 


1881 


5U 


90 


26 


3.42 


1882 


54.7 


83 


31 


2.23 


1883 


46.0 


81 


26 


3.58 


1884 


54.8 


86 


26 


L71 


1885 


48.6 


82 


23 


L80 


1886 


54.5 


87 


16 


0.86 


1887 


45.2 


90 

86 


20 
12 


0.88 


1888 


47.7 


0.93 


1889 


5L5 


91 


11 


0.93 


1890 


50.1 


92 


8 


0.93 


1891 


50.7 


92 


17 


1.93 


1892 


53.0 


96 


12 


1.71 


1893 


50.0 


95 


10 


0.31 


1894 


52.4 


92 


16 


121 


Mean. 


50.2 


156 




NOVEMBER 










TSMPEBATUBB. 




PBECIPI- 




Mean 


MaximDm 


Minimnm 


TATION 


1876 


31.7 






1.68 


1877 


32.8 






0.82 


1878 


..... 39.4 






0.64 


1879 


354 


65 


8 


1.31 




23.2 


66 


-7 


0.53 


1881 


33.5 


64 


3 


0.87 


1882 


35.5 


74 


2 


0.45 


1883 


37.1 


67 
69 


6 
2 


0.24 


1884 


36.7 


0.16 


1885 


38.8 


72 

74 


19 
-5 


118 


1886 


32.3 


124 


1887 


35.7 


87 


-32 


0.61 




35.1 


80 


1 


0.22 


1889 


32.9 


75 


-12 


0.86 


1890 


38.9 


79 


-8 


0.87 


1891 


34.2 


88 


-22 


0.32 




36.6 


85 
92 


-2 
-10 


0.27 


1893 


34.5 


0.33 




38.0 


88 





0.13 








Mean 


34.9 


0.67 
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NEBBASEA STATE BOARD OF AGBIOULTUBE. 



DECEMBER 



Mean 

1876 19.6 

1877 32.8 

1878 19.2 

1379 15.7 

1880 16.9 

1881 , 32.5 

1882 22.8 

1883 25.0 

1884 144: 

1885 31.1 

1886 20.7 

1887 21.9 

1888 30.8 

1889 36.1 

1890 32.5 

1891 31.3 

1892 23.3 

1893 27.6 

1894 29.9 

Mean 25.5 



TKMPERATUBB. 

Maxim nm 



52 

54 
58 
59 
57 
58 
65 
06 
57 
56 
70 
80 
82 
80 
80 
71 
77 



ANNUAL. 



Mean 

1876 47.6 

1877 48.5 

1878 49.4 

1879 48.6 

1880 47.4 

1881 48.0 

1882 49.2 

1883 45.7 

1884 46.5 

1885 47.4 

1886 47.6 

1887 47.5 

1888 47.3 

1889 49.3 

1890 ^ 49.3 

1891 47.7 

1892 47J 

1893 47.6 

1894 50.0 

Mean 40.8 



TEMPER A TUBE. 

Maxiiunm 



97 

97 

97 

100 

99 

99 

97 

98 

102 

103 

105 

111 

112 

110 

113 

110 
114 



Minimmn 



-8 
-17 
-26 

-9 
-15 

-9 
-18 

-9 
-12 
-28 

-8 
-14 
-10 
-22 
-23 
-16 
-20 



Minlmnm 



-8 

-17 

-26 

-32 

-15 

-28 

-32 

-27 

-25 

-30 

-35 

-27 

-34 

-38 

-42 

-28 
-38 



PBBCIPI. 
TATION 

0.24 

1.85 

044 

0.58 

0.62 

0.57 

101 

1.04 

0.90 

094 

0.81 

0.71 

0.45 

0.37 

0.13 

1.13 

061 

0.89 

0.43 

064 



PBECIPI- 
TATION 

22.64 

25.34 

25.07 

24.39 

21.20 

30.91 

23.51 

30.74 

24.00 

25.98 

23.71 

22.93 

22.86 

22.64 

17.18 

30.62 

24.12 

16.80 
13.31 

23.58 
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WHAT CAUSES RAINFALL ? 



By Pbofessoe Swezbt. , 

Rain usually occurs when the barometer stands low, or, in other words, 
when an area of low barometer passes us on its way eastward. Moreover, 
the rain mainly occurs rather in advance of the low area, or on its eastern 
side. 

The storm which occurred on Monday, October 1st, in Nebraska and 
adjacent states was an excellent illustration of this principle. The ac- 
companying map shows the condition of things over the northwestern 
states at 7 o'clock that Monday evening. The shaded area is the region 

over which rain was falling at that 



O^KliY^}?. 











hour, and the oval space enclosed by 
heavy lines is the low barometer area 
at the same time. Within the smal- 
ler of the three ovals the barometer 
read less than 29.3 inches; between 
that and the curve next outsidC) 
29.4 inches, and so on; in other 
words, we had a " trough " of low 
barometer, as it is called, extending 
from ICansas to Montana, and 
** deepest " near its northern end. 

Now these terms" low area "and 
" trough," often used in detflribing 
storm of October 1. I8d4. such a condition of the atmosphere, 

are misleading; we must not think of the atmosphere as being any lower, 
that is, any less miles deep, in this region than elsewhere; rather it is less 
dense and therefore less heavy, as measured by the barometer, which ac- 
cordingly reads lower than usual — 29.3 inches in this case — ^in the northern 
portion of the area. The actual condition of things will be better under- 
stood by an inspection of the ac- --.... 
companying cut, which represents 
a section through the atmosphere, 
showing its greater density near the 
surface than at the top, as is always 
the case,and also its less density over 
eastern Montana than elsewhere. Section of the earth's atmosphere. 

The cut also illustrates another fact with regard to these areas of low 
barometric pressure: the surface winds will naturally blow in from all 
directions towards this region of less dense atmosphere, just as in a crowded 
room, if there is any part of it less packed than another, the crowd will 
soon drift towards this region of "less pressure" and fill it up. An exami- 
nation of this map will confirm this theory, for it will be seen that the 
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actual wind directions, as obserred that Monday night at the weathei 
bureau stations included in the map, were in the main, as shown by the 
arrows, towards the area of low barometer. 

With this conception of what a low barometer area is, we are prepared 
to understand why there is likely to be rain in such a condition of the at- 
mosphere, and also why it falls rather to the east than to the west of the 
area. 

There is only one way in which rain can be produced, and that is by 
the cooling of a large mass of air containing a considerable quantity of 
moisture. The reason why we got so little rain last summer, even when 
the low barometer areas did pass us, was because there was so little moist- 
ure in the air to begin with. The average humidity of the air at Lincoln 
in July was only 57 per cent, and in August 52 per cent. Now, there is no 
use in trying to wring water out of a dry cloth, as the rainmakers discov- 
ered last summer to their sorrow. But given a moist atmosphere, or one 
in which there is a considerable amount of watery vapor, how shall this 
vapor be wrung out from the atmosphere as visible drops? It can be done, 
as above stated, in only one way, and that is by cooling this moist atmos- 
phere to a sufficiently low temperature. 

But this cooling may be accomplished in a variety of ways. You may set 
a pitcher of cold water on the table on a summer day; you will thereby 
cool a little layer of air next the outside of the pitcher and make it give 
up its vapor as visible drops bedewing the surface of the pitcher as high 
up as it is kept cold by the water inside. Thus the pitcher is said to 
"sweat," and perhaps you have thought that the water did really leak 
through the sides of the pitcher 1 But if so, try chilling a flat-iron in the 
ice-chest and then wiping it dry and see if it will not sweat just as welL 

Again, moist air may be cooled by blowing over a cold mountain summit 
and may often be seen bathing the mountain top in a shower of cold rain 
when the valleys below are basking in the sunshine. 

Now, where shall we find conditions suitable for the production of rain 
on a large scale in the atmosphere? We shall find them in and near a low 
barometer area. For in the first place since the air, as shown by the 
arrows in the second figure, tends to blow in from all directions as a sur- 
face wind towards the low area, these air currents meeting and ascending 
quietly into the upper regions of the atmosphere, as shown by the arrows, 
become cooled until they precipitate their moisture as rain. 

But there is another way in which the air is cooled in a case like this, 
and this will explain the reason that the rain is mainly on the eastern 
side of a low area. The winds which blow toward the low barometer do not 
blow exactly towards it for the most part, but swerve rather to the right 
of it, as shown on the map, so that the winds coming from the south pass 
up on the east side of the area, those from the west on the south side of 
it, and so on. This deflection is caused by the rotation of the earth, and 
the winds from the south are deflected eastward in the same manner as is 
the Gulf stream or any other northerly-moving current, and for the same 
reason. Now a wind blowing towards the north is, of course, likely to be 
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cooled off as it proceeds, and as these winds tend to pass ap on the east 
side of the low area they bring rain there rather than on the west side of 
it where westerly or northerly winds prevail 

We see, then, that rain is caused by the cooling of moist air, and that 
this practically takes place in two ways— by the ascent of this moisture- 
laden air into the higher, cooler regions of the atmosphere, and also by its 
drifting northward from warmer into cooler dimes, and that both of these 
processes tend to produce rain in connection with low barometer areas. 

Low areas move eastward; thus, if we had drawn a map show- 
ing the position of this trough of low pressure a day earlier we should 
have found it extending from Utah northward. It thus advanced from 
Utah to Nebraska in twenty-four hours, and by the next morning it was 
central at Moorehead, in Minnesota. It is by watching the progress of 
these low barometer areas and similar atmospheric waves that the weather 
bureau is able to forecast the weather a day in advance. 
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THE PARASITIC WORMS OF MAN AND THE 

DOMESTIC ANIMALS. 



Bt Hbnby B. Ward, Ph.D., Uniybbsity of Nebbaska. 



PART L-GENERAL. 

This article has been written for the general information of those en- 
gaged either on a large or on a small soale in stock raising in our own 
state particularly, and, while not intended to be a complete treatise on the 
subject, it includes references to those parasites which seem to be the 
most important or most likely to be found within our borders. The para- 
sites of cattle, sheep, horse, hog, dog, cat, and man, which have many spe- 
cies in common, form the subject of this paper. The parasites of domestic 
fowl are, however, quite different from those considered here and are omit- 
ted in the expectation that it may be possible soon to treat them in a 
special article. 

All scientific work at present is recorded in the metric system, and the 
amount of labor necessary to reduce the measurments given in various 
books of reference to the English system was so great that it seemed best 
to reproduce the measurements here in metric units and add a table by 
which those who wished could change them when necessary. The growing 
use of the metric system in our own country and the ease in manipulation 
afforded by it arouse the hope that it may soon be the prevalent system 
even outside of scientific circles. 

MEASUBES OF LENGTH. 

1 meter, written 1 m. =39.37 inches, nearly lo yards. 

1 decimeter, written 1 dm. =3.937 inches, nearly 4 inches. 

1 centimeter, written 1 cm. =^3937 inches, nearly 4 inch. 



1 millimeter, written 1 mm.=0.0394 inches, nearly 1 inch. 

In addition to the older works of Diesing, Dujardin, Leidy, Davaine, Cob- 
bold, and others, reference has been made to many recent papers of Blanch- 
ard, Braun, Curtice, Francis, Leuckart, Neumann, Railliet, Stiles, Welch, 
and Zschokke. It is of course impossible to recognize here in detail my 
indebtedness to these writers. I append, however, a short list of the more 
extended works which have the closest relation to the entire subject or to 
which the American is niost likely to refer. To all of these I am indebted 
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for numerous details and figures. For the latter acknowledgement is made 
in each case. 
Braun, M. 

Vermes, in Bronn's Glasses and Orders of the Animal Kingdom. 

(German). Incomplete as yet. Leipzig. 
Leuokart, R. 

The Parasites of Man and the Diseases Induced by Them. 2d Edition. 
Leipzig 1879-1895. (German.) Not yet finished. 

English Translation (Vol. L, finished). London. 
Neumann, L. G. 

Treatise on the Parasites and Parasitic Diseases of the Domesticated 
Animals. Paris 1888. (French.) 

English Translation by Flemming. London and New York 1892. 
Railliet, A. 

Treatise on Medical and Agricultural Zoology. 2d Edition, Part 1. 
Paris 1893. (French.) Part 11. not ready. 
StUes, 0. W. 

Revision of the Adult Cestodes of Cattle, Sheep, and Allied Animals 
U. S. Department Agriculture 1894:. 
Verrill, A. E. 

Internal Parasites of Domestic Animals. 

Report Connecticut Board Agriculture 1869. 

Appendix to same; Report Connecticut Board 1871. 
In the belief of the medical profession two hundred years ago there was 
no disease, real or imaginary, which was not due to the presence and effect 
of some kind of parasite. Each ailment had its particular " worm" in its 
characteristic location. This was a direct result of the endeavor to reduce 
every malady to some definite cause, and from the joining of the unknown 
sickness with the parasites of which they knew as little. Under the in- 
fiuence of study and of our increasing knowledge of the parasites such a 
theory was seen to be untenable, and the movement in the opposite 
direction began — a tendency which may be said to have reached or by this 
time to have passed its height. Recognizing gradually, though certainly, 
the absurdity of regarding parasites as the cause of all diseases, the world 
came to consider them as entirely harmless, as objects which could be left 
out of account in practical questions. To this is due more than to any 
other single factor the neglect of study in the direction of the economic 
importance of parasitic animals; for, while a long list of famous zoologists 
has devoted best efforts to this work, it is none the less true that the sub- 
ject as a whole has not received the attention which, for instance, has been 
devoted to the study of parasitic plants. The extended observations of 
botanists in many agricultural experiment stations has accumulated a mass 
of practical knowledge for the farmer which enables him to guard against 
the attacks of dangerous fungi, or to cope with the various diseases caused 
by them, with some chance of success. In his fight with insect enemies the 
farmer is even better instructed. Varied and extensive publications en- 
able him to identify his unwelcome guests and to make use of the best 
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possible means for getting rid of the particular species with which he has 
to do. How different the case is with regard to the internal parasites. Of 
their nature, their abundance, their complicated life history he knows al- 
most nothing; of the damage they may do, of the trouble they are causing, 
of the means to fight them he is equally ignorant; that it is possible to 
prevent their occurrence has never been suggested to him. This lack of 
definite, useful knowledge on so important a subject is not his alone; it is 
80 widespread as to give rise to a deep-seated opinion, even among some 
veterinarians and similar instructors to whom the farmer looks for assist- 
ance, that, except in the rare instances when they become epidemic, para- 
sites are harmless necessities, to be endured rather than to be cured. The 
possibility of avoiding them, the doctrine of prevention, has never been 
rationally and forcibly presented to the attention of those who are most 
deeply and personally interested in it. I can account for this on no other 
possible grounds than the opinion, inherited from past neglect, that the 
presence of parasites in stock has no appreciable effect upon its value. 
That this is not true I think can be satisfactorily shown, and that for the 
best results, financially and otherwise, stock must be kept free from para- 
sites seems to me equally clear. In spite of the neglect of this line of 
study, there are still some valuable suggestions which deserve wide publi- 
city, and which will serve as a basis for future work. It is my object in 
this first article to outline such general matters and to give such hints as 
may be safely given on general grounds, hoping that the future may make 
it possible to conduct extended studies into the presence and frequence of 
parasites in our state, and to determine the best means of fighting them in 
each special case. 

A parasite may be generally defined as any organism which obtains shel- 
ter and nourishment from some living thing. It is evident, then, that 
plant as well as animal may live parasitically, and two groups, the plant 
parasites or phytoparasites, and the animal parasites or zooparasites, may 
be readily distinguished. Again; it is easy to recognize among animal 
parasites, which especially concern us here, a subdivision according to 
manner of life into those forms which live on the outside, the external or 
ectoparasites, and on the other hand the internal or endoparasites, those 
which pass a large part or the whole of their life within the body of some 
other organism. It is a curious fact that the endoparasites, with one or 
two uncommon exceptions, fall within the group of animals known to 
zoologists as the worms. Much less highly developed than the common 
earth worms, they constitute the lowest subdivisions of the branch and 
form a small number of well marked classes which will be considered later 
in some detail. 

The number of recorded parasites is now not less than ten thousand. 
Some are very rare, some are inhabitants of far distant countries, others 
live in our midst but inhabit forms which are only indirectly connected 
with the purpose of this study, and while they are interesting as well as 
important in one sense they can hardly be considered in the limits of this 
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paper. As a general principle governing the selection of special forms, it 
may be said that any parasite i» of economic importance 
when at any time in its life it draws nourisliment or sap- 
port from 

(1) Man. 

(2) Any animal (a) furnishing; him with food, such as cattle, 

birds, fish. 
(h) Taluable to him as a pet, sach as dog, cat, 

parrot, 
(c) nseful to him in labor, such as horse, mule, 

elephant. 

(3) Any food plant (a) of man, 

(b) of the domestic animals. 

While this in general is the field of economic helminthology, as the study 
of internal zooparasites is called, it is true that in the beginning its atten- 
tion must be chiefly directed towards those domestic animals which are 
most important and which from their manner of life in herds or in con- 
fined places are most liable to be seriously affected by parasites. With 
these the parasites of man himself are so intimately connected that any 
separation is impossible, even if it were desirable, since he both receives 
from them and gives to them. At the same time the parasites of man's 
two closest pets, the cat and dog, are in many instances those which are 
also at home in the human system, and his intimate association with these 
pets renders infection easy and a knowledge of the parasites concerned 
peculiarly advisable. Viewing the subject, then, from the more restricted 
standpoint outlined in these last statements, this article will deal es~ 
pecially with the internal parasites of man, cattle, horse, sheep, hog, dog, 
and cat. Lists are given showing the species which at present are known to 
inhabit these animals, and, so far as possible, those species which have 
already been discovered in this country are starred. These lists are pre* 
ceded by a general description of each class of parasites and a particular 
account of some of the more common or more dangerous forms. 

It is true that internal parasites are very widely distributed, and that 
scarcely any animal is entirely free from them. They are, however, usually 
present in limited numbers, and are believed to be harmless if infrequent 
or of small size. This does not seem to be strictly correct, for while it is 
doubtless true that the effect of a single parasite, or even of a considerable 
number of minute size, is small and difficult to measure or estimate, it is 
equally clear that even this is a certain drain on the domestic economy of 
^he host, as that animal is called which furnishes to the parasites their 
shelter and food. Furthermore, the tax on the host is exactly in propor- 
tion to the number and size of its unbidden guests. This will be periectly 
clear if we take account of the various ways in which a parasite draws from 
the host. Here we shall see a difference whether the parasite is active and 
growing in the alimentary canal or some other cavity in the body of the 
host or passively resting in the midst of the tissue of some organ. 
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In the first case the draft on the host is much the greatest and mani- 
fests itself in three ways. The parasite requires a certain amount of food 
for its support; this it takes directly from the host, either from that which 
the latter has digested for its own use, if the parasite be in the alimentary 
canal, or from material which the host has formed to perform certain 
work, as in the case of blood parasites, or from the tissue of the host, as 
some intestinal worms which feed on the cells composing the wall of the 
intestine. In any case the host expends the extra energy necessary to 
procure and digest the food taken by the parasite, and this extra labor will 
be directly in proportion to the amount of food taken, or in general to 
the size of the parasite and the number of eggs it lays, that is its fertility. 

In the second place the parasite occupies a certain amount of space and 
reduces the calibre of the tube in which it lives by just so much. Unless 
a considerable number are present this is hardly a practical stoppage for 
the alimentary canal, but in the case of the blood system a vessel may be 
closed or a clot formed by the presence of even a very few parasites. 

Finally, in the third place, active parasites will, by their movements, 
give rise to a certain amount of irritation and inflammation of the mem- 
branes over which they move. This is in some ways, perhaps, the most 
serious trouble which a few parasites can cause, and it is much increased 
if in the special case the parasite obtains its food at the expense of the 
tissues of the host, that is, if it tears or consumes the walls of the cavity in 
which it lives. A secondary, though possible, result of this manner of liv- 
ing is the liability of rupturing some blood vessel, and the consequent 
loss of blood, if not loss of life, by the host. This is the case especially 
with certain lan^ flukes which make inroads upon the tissue of the lungs, 
and thus weaken those important organs of the host. In the course of 
their work in the lung tissues, however, they may chance upon some large 
blood vessels, and in this way produce even fatal hemorrhage. It is evi- 
dent, then, that no more than a single active parasite may be danger ousi 
and that it is always some tax on the domestic economy of its host. Of 
course the effect of a microscopic worm in the alimentary canal of an ele 
phant will be so small that it couli hardly be calculated in any way; but 
we should be careful not to extend this reasoning too far. The physician 
knows that the disturbance produced in the human system by a single 
tape-worm is sufficient to call for prompt measures to remove it, and any 
Dne who has witnessed the slaughtering of cattle, sheep, or hogs, knows 
that often the average number of parasites is greater than this in pro. 
portion to the size of the animal. 

Considering, then, what has just been explained — that the draft of the 
parasite is proportional to their number and size— it is, I think, clear thttt 
the average number of parasites in domestic animals means a considerable 
draft on the energy of the host, a tax which, were the parasites absent, 
tvould be expressed in so much marketable flesh, to say nothing of the 
tnore healthy general tone of the stock, and hence its power to resist ex- 
tremes of temperature or disease. Every parasite sheltered by the ani- 
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mal means the loss of some pounds of meat, and every animal protected 
from parasites means always a corresponding gain. I have dwelt on this 
side of the question at some length because it is the one which is not gen- 
erally regarded as sufficiently important to demand careful consideration. 
I am convinced on the contrary that it is well worth considering, even if 
there were no further possibilities in the case. The gain in flesh and in 
general health is more than sufficient to warrant some slight expenditure 
to attain this end. 

The other damage wrought by parasites is apparent and extensive 
enough to need but little explanation. Every animal may harbor in addi- 
tion to the free -living, active parasites, a long list of passive resting stages, 
the immature or larval forms of parasites, enclosed in cysts in almost any 
part of the body. In general it may be said that these have reached their 
position by wandering to it, usually froip the intestine into which the 
eggs or embryos of the parasite were introduced in one way or another. 
The disturbances caused by the wandering of ths larvae to their final rest- 
ing place are sufficient to produce disease only when the number of 
larvae is large. The disease produced by trichinae is a good instance of 
this. If the number is small the only result is a lowering of the general 
health of the host and a general lessening: of vitality anl weight. Once 
at the end of their journey the larvae remain quietly until the host is 
killed and the flesh is eaten by some other animal. An exception to this 
harmless resting stage must be noted in the case of the '* gid-worm '^ in 
sheep. Here the larvae which have made their way into the spinal column 
or skull increase in size so much as to press upon the spinal cord or brain 
and to give rise to dangerous disturbances as a result of the pressure. In 
most cases, however, the slight increase in size due to the growth of the 
larvae is unaccompanied by any harmful symptoms. Bat when, however, 
at the slaughter house the meat is examined, such organs as the liver, 
which are apt to contain these larval parasites, are rejected as unfit for 
use. Or else, as in the case of trichina, not only the organ but the entire 
animal may be condemned. The loss due to condemned meat is, no 
doubt, considerable, but actual statistics are hard to find. In 1891, at the 
New Orleans slaughter house, I find it recorded that 2,500 "flukey " beef 
and cow livers were destroyed; this represents a total loss of $1,900. At 
the same place 117 hog livers out of 2,000 were "measly;" in other words, 
one in every seventeen was rejected as unflt for food. The statistics with 
reference to condemnei trichina pork I am unable to quote, but the 
amount lost is doubtless considerable, as any one connected with large 
packing establishments can affirm. Inspection of slaughtered meat is 
growing general, and is certain to become still more widespread as it 
should in the interests of the unprotected consumer.* 

Taken all in all, these many losses, small though each may be, constitute 
a steady drain on the profits of the stock raiser, a tax which he is paying; 
and yet the most serious side of the question has not been outlined. 

(1). I have not dwfU upon thn fi^reat danf;?er8 due to tlie sale and consumption of meat 
thus infebtfcd. Th^y are so evident and so generally known as to need no explanation. 
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While there are always these constant yet minor losses, the greatest loss 
comes as a result of the occasional epidemics which, unforeseen and sud- 
den, result in the destruction of a large part of a herd or flock. Their 
cause is easily understood; the constant limited number of parasites be- 
comes augmented by an unusual combination of favorable circumstances 
for their development until the animals are utterly unable to stand the 
drain on their strength, and succumb to the attack. Such epidemics are 
well known in all stock-raising districts; it is rarely that they reach the 
height and extent of the famous " liver-rot " epidemics of England, which 
have carried off in a single year sheep to the value of $20,000,000. They 
are usually in our own country confined to a limited district and, because 
of the more isolated position of stock farms, to a single herd, ranch, or 
perhaps one valley. Such is the well known "tape- worm" disease of the 
western plains or the "fluke" epidemics more common in the moister re- 
gions near the Gulf. An epidemic of this character depends in part on 
natural conditions which are difficult to cope with, and in greater part on 
the sanitary condition of the stock, the range and the water supply which 
are directly within the control of the stock-raiser. And it is hot too 
much to say that the loss can be entirely avoided by the exercise of proper, 
intelligent foresight and control of these conditions. 

In the first place, however, the diagnosis of the disease must be exact 
The method followed in many localities of proclaiming "worms'* to be the 
cause is only one degree worse than diagnosing the parasites as "tape 
worms" or **fiukes." Against such vague, general, all-inclusive terms too 
much can hardly be said. It would scarcely be regarded as sufficient to- 
day for a physician to call a disease a "fever," yet the term does not in- 
clude a greater variety of complaints demanding more varied methods of 
treatment than does the term "tape-worm" disease. Each separate and 
distinct species has a peculiarity of habit and effect on the host, and more 
particularly a characteristic life-history, which makes every species a sepa- 
rate source of infection. Unless the species and the life -history of each 
are accurately known all methods of cure and of prevention must needs 
be general rather than particular; they must be carried out with the hope 
that they may possibly be of service rather than the certainty that they 
will avaiL Exact knowledge of two points is then necessary before the 
trouble can be met in the best way — first, the species which are parasitic 
in domestic animals must be so well known that they can be recognized 
without fail, and, secondly, the whole life-history of each must be so accu- 
rately delineated that it may be possible to arrest it at the vulnerable 
stage. Unfortunately both points are clear in only a few cases; in these 
they have shown their value in cases of epidemics, as will be clear if one 
turns to the description of the liver-fiuke of sheep or the unarmed tape- 
worm of man given on a later page of this report. 

To return again to the matter of diagnosis. Parasitic diseases have 
often little that is known to be characteristic in the way of external symp- 
toms. Most of the prominent features are common to other diseases, and 
certain determination rests then on finding the parasite or some recog- 
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nizable part of it. Thus lang-worms may be identified from eggs, em- 
bryo, or even the worms themselves in matter coughed up by the animal 
infected; intestinal parasites are detected by similar remnants in the 
droppings, and blood parasites through the examination of a drop of that 
fluid. The positive identification of a species is no easy or rapid matter. 
Round worms are so small and tape- worms or fiukes so similar in exter- 
nal form that considerable study of the internal structure is necessary 
to enable one to state with any degree of certainty what species lie before 
him. There are very few species which can be identified without the use 
of a microscope and a study of the internal structure. For this reason I 
have given in Appendix A a short summary of the simplest and best 
methods for the preservation and study of the various parasites. In the 
course of this paper descriptions of the various parasites are given in 
such detail that any one with patience to work out structure, often com- 
plicated, can determine the species; to aid those who may have had no in- 
str action in zoology, or who are not in position to refer to text- books, the 
various organs are described in full and are illustrated by numerous cuts. 
It is hoped that in many cases at least, this may be sufficient; in any 
event this department stands ready to give all possible advice and assist- 
ance in the way of determining parasites and of suggesting remedies for 
their removal and prevention. It will be necessary, of coarse, to send 
specimens in order that a positive diagnosis may be made; instructions 
for preserving and sending are given in the same Appendix A. The diag- 
nosis of a parasite is always more difficult from a fragment than from the 
. entire specimen, and in many cases our knowledge of the forms is so im- 
perfect that a decision cannot be reached. In the case of the tape- worms 
a well known species can be determined from a single joint or segment 
passed by the host if it be in good condition, i. e., not dried and shriv. 
elled; and the peculiarities which make this possible are described in 
their proper place. 

Most parasites have a more or less complicated life history. The young 
has to enter a different animal from that in which the adult lives, and in 
this it undergoes some changes before it is ready to migrate of its own will 
or passively, as the case may be, into the host in which it reaches its full 
growth, becomes mature, and produces its eggs. The importance of know- 
ing these migrations and changes in full is evident, since on the life his- 
tory depends the method of prevention to be followed in the special case. 
As the life history differs in closely related forms, no certain conclusions 
can be drawn for one species from what is already known with reference 
to a second species. A full knowledge of the changes through which a 
species passes furnishes at once a clae to the point at which the parasite 
will be the most susceptible to attack. Illustrations of this are found in 
the life history of the sheep liver-fluke, of the human tapeworms, of the 
Trichina and numerous other parasites. The life history is, however, of 
all branches of this subject the least studied, or rather known, for the 
difficulties are by no means insigniflcant. Every parasite spends the larger 
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part of its life in the dark beyond the ken of human eyes; here it lives, 
grows, reproduces, and dies. At times it comes for a lon^^er or shorter 
stay into the open world, but it rarely remains there for more than a very 
brief period. In its world of darkness and mystery it is associated with 
many others much like itself, and, on the other hand, it sometimes under- 
goes extreme changes of form and structure so that positive recognition 
is difficult and wrong conclusions easy. In spite of all this the life 
history has been made out in many cases. There is need, however, of 
farther work, especially on the native species which frequently give rise 
to much trouble, and the attention of scientific workers must be forcibly 
turned to these subjects as productive of scientific results as they are sure 
to be valuable to commercial interests in wide circles of our country. 

The diseases caused by parasites have received in the past popular 
names, based usually on some more striking symptom of the trouble; 
"measles," "paper skin," and "gid" are good instances of this. But the 
present tendency is to name each from the generic name of the parasite 
with the suffix asia or osis; thus the names trichinosis, strongyloaiSt dis^ 
tomatosis, and the more general term helminthiasis, are formed in this 
way. This reasonable method is sure to become gradually more widely 
used. 

The treatment of parasitic diseases may be merely remedial so far as 
the infected animals alone are concerned. In this instance it consists in 
the removal of the parasites from the organ in which they are living, by 
medical means, as in the case of intestinal parasites, or rarely by surgical 
means, as has been tried on valuable stock afflicted with " grubs-in-the- 
head, or with the "gid," i. e., *'worms-in-brain." At the same time some 
effort is made by the use of especially nourishing food and tonics, as well 
as by careful shelter from severe weather, to raise the general tone of the 
animal and to enable it to withstand more perfectly the drain of the dis- 
ease on its system. Such treatment is both expensive and difficult to 
carry out, particularly in the large herds or flocks which make their home 
on our Western plains. It is, hence, to be avoided if possible, and this 
suggests the real, sound method of dealing with parasitical diseases, 
namely prevention, which will soon be discussed in full. 

Before leaving the subect of remedial treatment of the particular ani- 
mal infected, it may be said that the methods of such treatment are 
known in part at least to veterinary science. They vary largely with the 
nature of the disease, that is, the kind of parasite to be removed and its 
location. I am not a veterinarian and have no reason to be better in- 
formed on these methods than anyone who consults standard works on 
this subject. It is my intention to pass over this part of the topic with 
only occasional quotations from authorities, and dwell more strongly on 
the almost unemphasized possibility of ppeventive treatment. There is 
one class of parasitic maladies, due to the presence of considerable num- 
bers of parasites in the intestine, which has so much of a similar charac- 
ter in various cases that the remedial treatment may be outlined in 
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general here. Some special features of the different cases will be noted 
later in the appropriate connection. 

^* Treatment * of intestinal helminthiasis consists in the employment of 
those medicaments named vermifuges^ vermicides^ and anthelminthics (espe- 
cially taeniafuges). Their action may be assisted by a special regimen. 
* We advise giving to the Herbivora green food — in winter, carrots— fre- 
quently seasoned with salt; to horses, roasted oats; to dogs, as much flesh 
as possible, and a decoction of milk or of onions; to pigs, dotted, skimmed 
milk, green fruit, and acorns ' (Roll). 

^^When debility is pronounced, it is well to add a regimen of tonic sub- 
stances, such as bitter plants and common salt. 

'* When there is colic or convulsions, we commence by giving appropri« 
ate medicines to allay them— sweet oil, ether, opium, assafoetida, and ex 
tract of hyoscyamus. 

"The anthelmintric treatment should be preceded by half-diet for some 
days, and sometimes by slight purgation. A purgative may be added to 
the vermifuge, in order to expel the worms which are dead or stupifled by 
the special drug; but it is preferable not to employ an evacuant until some 
hours after the administration of the anthelminthia Recourse is gen- 
erally had to drastics, especially to aloes, and sometimes also to calomel 
or castor-oil. 

''A very large number of substances have been recommended for free- 
ing the intestinal canal from its parasites; but many have a unwarranted 
reputation, and it -is best to employ those, the efficacy of which is well 
established. Those most frequently used are arsenious acid, tartar emetic, 
santonine, the root of male shield-fern— especially in the form of ethereal 
extracts — tansy, benzine, empyreumatic oil, oil of turpentine, koussoi 
kamala, and bark of the root of the pomegranate.'* 

Far more valuable for the careful stock-raiser or for the farmer are the 
general principles of prevention which can be carried out by the exercise 
of a little care and " horse-sense," and which will result not only in avoid- 
ing bankruptcy in an epidemic, but also in a general increase in weight 
and in the tone of the stock. In some cases this is the only method pos- 
sible. Two instances will show this very clearly: positive indications of 
Trichinosis {Trichina disease) can be observed only after it is too late to re- 
move the worms, and the farmer can do almost nothing; if the hog can 
stand it, it gets well; if it cannot, it diesl Again the tape- worm disease 
of lambs has not been successfully treated by medical means because the 
worms are in the gall ducts, beyond the reach of intestinal medicines. 

The entire science of prevention is based upon the knowledge obtained 
by a study of the life- history of parasites. It is as firmly established as 
any scientific fact that all parasites reach their position in any animal 
from the outside world in some way or other. It may be that they pass 
directly as eggs, embryos, or young worms, into their abiding place, as in 
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the case of most intestinal worms; it may be by long wandering through 
the tissues, assisted, perhaps, by the blood current, as in the case of thosQ 
parasites whose resting place lies far from the gates of the body. One and 
all, however, come from the outside through one of the natural openings 
of the body. In the exterior, in the surroundings, among the substances 
taken into the body, the source of infection must be sought, and once 
found it must be rigorously guarded against. Here the life-history fur- 
nishes the key to the situation, and so long as this history is unknown any 
opinions must be based on probabilities, on inferences from other known 
cases, and not on facts, concerning the species in question. It is clear, 
then, why I have emphasized above the extreme importance of a better 
knowledge of this branch of the subject and urged that more attention be 
paid to establishing the facts in this field. 

Since the source of infection is to be found in the food or drink, or in 
the surroundings, evidently the same sanitary principles are operative in 
the case of the domestic animals as for man himself; and just as the savage 
shelters more parasites than the civilized man, and the idiot or maniac 
than the normal man, because the latter has more regard to his surround- 
ings and his food, so well kept stock are less troubled than that which is 
neglected. If stalls or pens are allowed to remain littered by accumu- 
lated manure and other refuse, the chance of parasitic invasion is greater 
than if the quarters are kept free from such waste. 

The item of food deserves still more careful watching. In the case of 
stall fed animals there is little danger from any kind of vegetable food if 
it is clean, that is, not soiled by the excrement of other animals. Her- 
bivorous animals, when grazing, should be kept away from infected mead- 
ows as a matter of course, and if the introduction of parasites in pur- 
chased stock and by means of infected manure be guarded against there 
is not much danger that the grazing places will become infected. There 
is, however, always danger that human or dog tape worms may be brought 
onto the range, and the stock raiser should keep a sharp watch on all dogs 
and should enforce regulat ions with reference to the disposal of human 
faeces, at least on the part of his own employees. Further explanation of 
this matter and of the relations of the stock raiser to the prevalence of 
human tape worms will be found under the discussion of these parasites. 

Omnivorous domestic animals, like the hog and dog, require much more 
careful watching with reference to food. They should not be fed the waste 
portions of slaughtered animals unless these parts be first thoroughly 
cooked. The very common habit of feeding everything of this character 
to hogs cannot be two strongly condemned; for those parasites which do 
not find a lodging place in the body of the animal will probably, in a very 
large per cent of the cases, pass the alimentary canal entirely unharmed. 
This is especially true of the eggs which are protected by an impervious 
shell and which, when evacuated, find in the dung of the hog pen and the 
moisture a favorable place for development, and afterwards, in the scat- 
tering of the manure, an excellent chance of finding a suitable host. 
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The dog, sheep, and oattle have so many parasites in common, in the 
different stages of the life history, that it is simply increasing the proba- 
bility of parasitic infection to permit a dog to eat of the uncooked rem- 
nants from slaughtered animals. Even in the case of verminous lungs, when 
the lung worms are foreign to th3 dog as a parasite, it can hardly be 
doubted that a large share of the eggs^ at least, will pass unharmed the 
intestines of the do^ and be widely distributed with his droppings, thus 
increasing the area of the infected fields and the chance of future epi- 
demics. After a thorough boiling such remnants are entirely harmless. 

The third and most important element in a protective campaign is the 
water. The most casual reading of the life history of the various para- 
sites, as shown for instance in the later pages of this report, will not fail 
to show the important part played by water. There are very few parasites 
which, at some time in their life, do not pass a shorter or longer period of 
time and undergo some part of their development in water. Furthermore, 
it is by means of drinking water that a large number of parasites are intro- 
duced into the system of the host. This element deserves, then, the most 
careful control, and yet I think it is on the whole the one factor which is 
most often neglected. I have seen a yard used nightly for a considerable 
herd of cattle, when the only water was a half stagnant brook or series of 
pools through the center of the yard. It was soiled by the dung of the ani- 
mals, and yet the owner would have been " surprised " had any one told 
him a " tape-worm " epidemic was his own fault. As a matter of fact the 
conditions could hardly have been more favorable; the eggs voided with 
the dung came in masses into the water where were myriads of small water 
animals and insects in which the larval stage of the tape worm could* have 
been developed, and these swallowed by the cattle would grow to maturity 
in the intestine. Of course such extreme conditions are rare, and yet the 
other extreme is equally rare. If cattle are supplied with water from a 
deep well which lies far enough from the yard to make sure that no infec- 
tion is possible, or if this be impracticable from a running stream pre- 
served so far as possible from every kind of contamination, the chance of 
parasitic epidemic is very much less. Above all, the drinking places in 
yards must be elevated and kept clean and free from all sorts of refuse. 

With range-fed cattle the matter is somewhat more different, since it is 
more difficult to regulate drinking places, or even to choose at all in some 
localities. Running streams are of course less likely to be infected than 
standing pools, especially if cattle have been in or around the latter. The 
dogs and herders are usually much more dangerous in the case of such cat- 
tle than the water supply, though I should not neglect to say that the tape- 
worm disease of lambs so common on the plains is yet entirely unexplained, 
and on the character of the intermediate or larval host of this tapeworm 
will depend very largely the sanitary principles to be followed. 



*I shonld state that the host of the cattle tapeworm larvae )b unknown, and of the 
past orfatnre of the yard described I have no information. It is mentioned merely as an illus- 
tration of favorable comditioiui. 
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If the stock raiser, wherever he be, will only beoome acquainted with the 
principles concerned and the methods to be followed in guarding the field 
from infection, if he will be vigilant in quarantining all animals which 
are infected or suspected, in making away with the dung of such, and thus 
destroying the eggs or embryos, in removing unaffected animals to fresh 
pastures, and, if any trouble arises, in ascertaining at the earliest possible 
moment just what enemies he has to fight, and then becoming acquainted 
with the life history of these special forms, if he will see why he has to 
take certain precautions and adopt these rigidly at once, he will find the 
return far more than the expense. 

No region of the world is better located than these broad western plains 
to furnish a supply of pure meat for the consumption of the world. So 
broad that animals are not herded in limited quarters but are free to 
roam, uncontaminated by the refuse of man or beast, with an open winter 
well calculated to destroy parasitic forms that might be introduced, and 
a rainfall so distributed that periods of dry weather, little favorable to 
parasitic development and spread, intervene between the periods of wet 
weather, these grazing regions present the most ideal conditions for en- 
tire freedom from parasitic diseases. If this desired state has not always 
been found, it is, to a large extent at least, due to lack of appreciation of 
the importance of the problem and lack of knowledge of the matters in- 
volved. I hope that these pages, given in this way a wide circulation 
through the limits of our own state, may result in some good to those 
most closely concerned in the practical questions involved. I shall al- 
ways hold myself ready by answering questions, or advising so far as I 
can, to assist stock raisers, large or small, in meeting problems in this 
field. It will be a favor to all concerned if specimens of parasites, properly 
preserved, can be sent this department for identification and study; direc- 
1 ions for preserving and sending are given in Appendix A. In this way 
information may be gained as to the number of parasites found in the 
state and the trouble caused by the same, and a valuable collection of 
these forms for both record and for subsequent reference may be made 
here in the State Museum. Address all communications and packages to 
H. B. Ward, Zoological Department, University of Nebraska, Lincoln. 

PART IL— SPECIAL. 

With one or two exceptions the internal parasitic animals belong to the 
branch known to zoologists as "worms." They form there a natural group 
which falls easily into two classes, each of which has two orders. The rela- 
tions of these orders to each other is shown in the accompanying table which 
will also serve as a key if it is desired to ascertain in which group any 
parasite is included. 
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(class.) 

Body flattened usnally 
with one or more Back- 
ers: 

I. Plathelmiiithes 

or "Flat Worms". 



r 



Body cylindrical or spin- 
dle-shaped: 

II. Nematheliiiiii- 
thes or "Round 
Worms." 



I 



Alimentary canal 1. 

present: 
Alimentary canal J9. 

wanting: 



(OBDER.) 

Trematodes 

or "Flukes." 
Cestodes or 

"Tape- worms. 



tt 



(Alimentary canal 3. 
present: 
A i i men tary canal 

(wanting: 
Proboscis armed, 4. 
hooks present 
at anterior end: 



Xematodes 

"Thread" or 
"Pinworms." 

Acanthoeephali 

or Spiny-headed 
worms. 



Order I.-TBEMATODEfS. 



The Trematodes or "Flukes" are parasitic flat worms, generally shaped 
much like a leaf; they are provided with at least one sucker which is usually 
at the anterior end and have an alimentary canal without an anal opening. 
In general appearance they resemble detached segments of a tape-worm which 
are often mistaken for them, but from which they are, however, easily distin- 
guished by the possession of an alimentary canal and one or more suckers. 

The family of the DistomidaB includes almost all thecommon parasites of this 
group, which are found in man or in the domestic animals. These are the 
forms to which the name "fluke" is ordinarily applied, and representatives of 
this family may be obtained from a wide range of hosts. The adult forms are 
parasitic in the intestine, liver, or lungs, and the larval forms are found in a 
resting stage, encysted in various organs. They require at least one larval 
host, which is a mollusk (bivalve or snail) in which part of the development is 
passed. The appended table shows the occurrence of half a dozen of the more 
important species of the family : 



Man .... 
Cattle.. 
Sheep .. 
Goat .. 
Horse.. 

Ass 

Hog 

Babbit 

Dog 

Cat 



§• 

o 









o 

s 






c: 

OS 

c: 



t 
t 



a 

a 
o 



a 

a 



a 
a 

g 



f The form from the eat and dog identified as D. laneeolAtum is really D. Minenm. 
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The body of the flnkes consists entirely of soft tissue without hard parts or 
a skeleton of any sort. The large amount of muscle present gives an extreme 

degree of flexibility, and consequently the form varies greatly 
at different times so that for the positive determination of 
the species, that is, the identification of the parasite, a gen 
eral knowledge of its structure is indispensable! For the 
sake of those who may desire to preserve specimens and ex- 
amine them at a later date or to keep them for reference, 
S IV \\ some simple methods of preparing specimens are given in 

P jj I Appendix A. The examination of the living worm is, how- 

ever, easier, and in many ways more satisfactory, and is the 
only method which can be followed under many circum- 
stances. If the worms are placed alive as they come from 
the host iu a very weak solution of common table salt 
in water* they will remain alive for twenty-four hours or 
more and can be examined at leisure. Before being ex- 
amined the worms should be washed free of slime or other 
foreign matter that they may be as transparent as possible. 
If the worm th*n be laid flat on a small plate of glass care- 
fully cleaned on both sides and covered first with a few 
drops of the salt solution and then with a second plate of 
clean glass, it is ready for study. Where they can be had, 
glass slides and covers used for microscopic study are more 
convenient and satisfactory than odd pieces of glass. The 
salt solution about the worm should be renewed from time 
to time as it evaporates, yet not so frequently or abund- 
antly that it serves to support the weight of the upper or 
cover glass. The slight pressure of the latter is necessary 
to prevent too great movement of the worm and to make 
it somewhat more transparent. In a very short time, which 
varies with the different species from a few minutcb to an 
hour, the worm is sufficiently transparent that the internal 
organs can be seen and their relative position determined. 
For the purpose of explaining the general structure I 
have selected a species of fluke parasitic in the liver of the 
house cat (Fig. 1). It is not only comparatively common 
in Lincoln, occurring in about one cat out of every four or 
five examined, and hence can be easily obtained for com- 
parison with this description, but it is also very transparent 
/iD^oni^Rrv''?rom*th^ ^^^ "^* complicated in structure, so that it is an exception- 
fraii ducts of the cat. ally good species to take as an introduction to the study of 
[Original; reprinted ^. "^ * t^« 4. u a i. 4. a • a- 

iroin I'ete/ ia*r^ jfA^- these worms. Its presence cannot be detected in ordinary 

**'°*'^ cases by any external peculiarities of the liver, but on fol- 

lowing the bile ducts from the lower surface towards the center of the organ, 



j>^^ 



■m9.-fj 



* Approximately a roand teaspoonfnl dissolTed In a qnart of water; more exactly six to 
■even parte of salt in a thousand of water. 
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one finds from time to time leaf-shaped bodies rolled ap lengthwise, and lying 
in the dacts with the more pointed end toward the smaller part of the canal- 
They are covered by mucous mixed with the brownish yellow bile so as to be 
perfectly opaque; on washing them, however, in the salt solution and plac- 
ing between two pieces of glass, as already described, they present when 
^viewed under a good lens, or, preferably, a microscope, the appearance shown 
n Fig. 1. The body is shaped like a long, narrow leaf; the larger end is more 
rounded, and is the posterior end of the worm. The narrow conical "head " 
or anterior end, seems to be almost without any internal organs except at the 
very tip. This narrow portion is frequently called the "neck;" it is not at 
all separated from the "head" and only very indistinctly from the body 
proper by a slight increase in breadth and by the appearance of dark, prom- 
inent internal organs. 

On the lower side of the head (Fig. 2) near the tip is a 
small round opening, the mouth; it is surrounded by a cup 
shaped mass of muscles making what is known as the 
oral sucker. The diameter of this organ is regarded as 
one point in fixing the species, but it varies not a little in 
different specimens and at different times, owing to the de- 
gree of contraction at the time when it is measured. Partly 
^above and partly behind the oral sucker one sees in the 
Fio. 2 Anterior end body an elliptical organ of much the same general appear- 
^^^Diacfmia^jiBiiaeum ^nce as the sucker This is the pharynx, so-called, a mus- 
sQcker, p h a r y n z. cular bulb which surrounds the entrance into the oesopha- 
branches orintestines. g«s> the first part of the alimentary canal, and by means 
[Original.] ^f which this opening may be entirely closed. Extending 

backward from the pharynx is a short, straight, thin-walled tube, the (esopha- 
gus which divides into two branches, the intestinal branches; one of these 
passes backward on each side o1 the body and may be followed easily up to a 
short distance from the posterior end where it terminates blindly (Fig. 1); 
there is no anal opening. The branches of the intestines are not uncommonly 
filled with a substance resembling in color the bile; it is, in feict, that which 
has been taken in as food. 

The excretory system is represented (Fig. 1) by the long tubular reservoir 
which opens at the external posterior end of the body by a fine excretory pore, 
and extends forward in an "f" shaped curve about one-third the length of 
the worm ; here it breaks up into branches, the further course of which is not 
represented. In worms which have Iain some time in salt solution the 
branches of this system are distended with a clear amber fluid, and can be 
easily followed through all parts of the body. 

The nervous system is not represented in the cut; it consists of a mass of 
nerve cells on either side of the pharynx connected by a band of fibres. This is 
the primitive brain from which the nerves extend to all parts of the body. 
Organs of sight and hearing are not found, and even special organs of touch 
are yet to be demonstrated. On the whole it may be said that the nervous 
ftystem Is in a very degraded condition, as is characteristic of parasites in 



• 



REPORT OF THE ZOOLOGIST. 241 

general, and internal parasites in particular. Food and shelter being pro- 
vided by the host, such organs as are used in the quest for nonrishment and 
for protection are evidently superfluous, and are not developed. 

On the lower surface of the body, about where the neck ends, is a spherica] 
structure partly covered by the dark mass of the internal organs. It is in 
structure exactly like the oral sucker, and is the second of these organs char- 
acteristic of this family, the ventral sucker or acetabulum. It is a muscnlar 
cup like the oral sucker, but, unlike that, hasno opening into the interior of the 
body; it is simply an organ for attachment, and with the oral sucker enables 
the worm to move by the alternate fixing of the sucker and the contraction of 
the body in more or less the way in which an ** inch- worm," or "measuring 
worm " walks. 

All of the other organs shown in the figure belong to the reproductive system. 
It requires no further proof than a glance at the cut to show that this system 
IS the most complicated and highly developed of all. This genus is herma- 
phroditic, that is, each worm contains all the organs of both sexes. The male 
organs are simpler and may well be considered first. In the posterior third of 
body within the curves of the excretory reservoir lie two irregular solid organs. 
These are the testes in which the male fluid is produced. A fine tube extends 
forward from each and is lost under the dark mass in the center of the body. 
These two tubes join and reappear on the right of the figure near the ventral 
sucker. Here the tube is somewhat enlarged and serves as a receptacle in which 
the sperm is stored up. This reservoir curves around the ventral sucker and 
opens at the genital pore, a small opening at the center of the body immedi- 
ately in front of the ventral sucker. There is no male copulatory organ in this 
species. 

The female organs exhibit a peculiarity not common among animals. There 
are two glands, one of which, the ovary, produces the eg^-cells proper, and 
the other of which, the yolk glands or vitellaria, produces the yolk for the 
nourishment of the egg cell during itc development. The ovary, a slightly ellip- 
tical, solid organ, is located in the center of the body, about as far in front of 
the foremost testis as that is ahead of the other testis. Towards the ovary 
converge from the sides the four ducts of the paired yolk glands. These are 
not solid, but grapj-shaped (racemose) glands, and are the only organs situated 
between the branches of the intestine and the outside edge of the body. Their 
extent and parts vary somewhat in the specimens from Europe and in those 
found in Lincoln, so that it seems advisable to give some details with reference 
to both cases. Those who have studied the European form describe the vitella- 
ria as situated in the middle third of the body, and composed of eight to nine 
groups of acini with transverse ducts from the next to the last. The figures 
bear out the statements, and show the posterior end of the vitellaria as ap- 
proximately coincident with the position of the ovary and the transverse ducts 
as extending backward from the glands toward the ovary at an angle of 
about 45** with the main axis of the body. In the specimens found hei»e the 
conditions, as represented in the figure, are as follows: The glands begin about 
half as far behind the acetabulum as that is from the oral sucker, that is, at 
approximately the same position as in the European form, but tbejr extend to 
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the middle of the apace between the t%vo teatta, or even aometimes as far aa the 
anterior edge of the posterior teatiB, One break Iq the line of acini ma; always 
bt» recognized as inoit prominent; it iti located jnat opposite the ovary on 
each aide, and is in length more or leaa equal tr the diameter ol the ovary. 
This is the condition shoirn on the left side of the norm figured. Thla aptice 
divides the rit«llariam into two portions, which may be distinguished as anto- 
varial and poatovarial. White it ia in eorae cases possible to diatinguish in 
the antovarial portion groups of acini, they eeem to be uaoaliy rather indis- 
tinct, or at least very aneqaal in aize, as it adjacent gronps had become con- 
fluent bj the growth of interlyiog acini. The postovarial portion, however, is 
usually distinctly divided into two or three groups of acini, though even these 
may be obliterated. In two or three cases a amall groap ot acini was found, 
on one aids only, in this intermediate apace opposite the ovary, and was clearly 
separated from both antovarial and postovial portions by a small apace. 
This waa the case in the right vitelline gland of the worm figured. 

Correaponding to the two portions of the gland, one finds on each side two 
dncta which, eitending obliquely toward the ovary from a abort distance be- 
fore and liehind it, form a " T " or " V," according as they meet before or not 
until after reaching the ovary. TheM ducta on either aide of the ovary form 
oneot the moat characteristic appearancM of the specimen. By means of 
theae ducts the yolk material is carried to a 
smalt yolk reservoir {Fig 3) on the upper side 
of the ovary; ashort tube from this joios the 
oviduct soon after it leaves the ovary. The 
, delicate radiating cells at the anterior edge o I 
the ovary in the fignre lorm the so-called shell 
gland {& 6., Fig. 8) which snrrounda the be- 
ginniDg of the uterus (IT)- ^^i^ '^^ %K ^" '^ 
surrounded by a mass ol yolk matter from the 
volk reservoir, and the whole enveloped by a 
thin shell which is at first almost colorless, bnt 
grows rapidly yellow, then brown, and finally 
almost black. These changes in the appear- 
ance of the shell take place while the egg is 
passing forward through the nterna. This or- 
SR, ■eniinaT recsptacTe; ff, flrgt gan lies in cloae coils, filling almost the entire 
[OiiginBi.] ' ' space bet wen the branches of the intestine at 

the sides from the ovary behind to the ventral sucker in front. The dark color 
ia dne to the closely crowded masses of eggs, which are pushed very slowly 
forward and are finally gradually discharged from the common genital pore 
already mentioned. Duringits passage through the length of the uterus some 
changPB take place within the eggshell, so that whenever tree the shell contains 
an embryo either partly or wholly developed. The egg shell of a fiuke shows a 
characteristic lid atone end which, under certain circumstances, opens and 
aets the contained embryo Iree. This will be further described in connection 
with the life histotj. 
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Two small organs are yet uiimentloued. At the lefb of the ovary a short, 
horn-shaped tube extends backward and ends at a small pore on the upper sur- 
face without connecting with any other parts. This is the so-called Laurer'n 
canal (LC, Fig. 3,) and may be regarded as a rudimentary organ. It is not 
usually as prominent as in this species. Occupying a similar position on the 
right is an elliptical body known as the sparm receptacle (SR), The connec- 
tion of these parts with the yolk ducts and oviduct is shown in Fig. 3. 

This description of the internal structure of the fluke shows very clearly one 
characteristic feature of all parasites, namely, the excessive development of the 
sexual organs. As a result of this the worm produces an enormous number of 
eggs and could all find the necessary condition for development it would result 
in the increase in the number of parasites to such an extent that the hosts 
would be destroyed. The life-history of the flukes is, however,- so complicated 
that a large number of eggs or embryos are destroyed at every stage in it, and 
only the few are ultimately able to reach their proper host. Since the life- 
history of this cat liver fluke is entirely unknown, it is better to leave the dis- 
cu.ssion of this matter until later; it will be fullj^ considered under thesheep- 
livor fluke. 

A diagnosis of the species just described is as follows: 

Distoma felinenm Riv. 1884. 

Syn.— /). conva Gurlt 1831, nee Creplin 1825; D. Innceolatum v. Sieb. 1836; 
D, truncatum, Rud. (in part). 

Body elongated, transparent, flat; length 10 to 21 mm.; breadth 1 to 2.5 
mm. Anterior end conical, posterior rounded. Oral sucker 0.28 to 0.41 mm.; 
ventral sucker 0.24 to 0.28 mm. in diameter, about one-fourth of the length 
from the oral; pUaryx next to oral sucker and 0.16 to 0.22 mm. in length, oe.so- 
phagus short; branches of intestine extend nearly to posterior end of body. 
Two lobed testes in posterior third of body, one anterior to the other; ovary 
elliptical, a little in front of testes; uterus in coils from ovary to ventral sucker; 
vitellaria lateral, occupying middle third of body and extending posteriad to 
second testis. Genital pore immediately in front of acetabulum. Eggs 25 
to 30 fi long, 12 to 15 fi wide. 

Occurrence.— i>isfozna /e/ioeizro has been obtained in Europe from the liver 
of the cat, dog, and glutton, and more recently in Siberia from the human 
liver, where it seems to be not uncommon, having been found in 8 out of 124 
post mortems. It was found in Lincoln not only in the cat, but also in the gall 
ducts of a young coyote, Cania la trans Say, which had been kept here three 
months as a pet, and had met an untimely fate in consequence of over feeding. 
In one instance one hundred were found in a cat liver, and in the other cases 
about a dozen each. 

Pathology.— In every case the liver of the infected animal was carefully ex- 
amined ; the worms all lay in the dilated ducts, and even in the case of extreme 
infection there could be observed neither destruction of the tissue nor other 
pathological changes in it. In color the living distome is a clear amber, with 
the vitelline glands, testes, ovaries, and the posterior portion of the uterus of 
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n chalky white. The last namei^ organ changes gradaallj toward the anterior 
eud until it becomes a dark nhestnnt brown. 

An extended account of the flukes in this group of the genao Distojaa has 
been published by Stiles anil Haasall.* These anlhors give figures and descrip- 
tion of a dozen foniit. including several parasites of man, cat, and dog which 
ninst be passed here without further mention. AmonR these is D. lanceolatam, 
the small sheep liver fluke of Europe which has never been found in this 
country. 

The Hnman Ldiis Fluke is perhaps the most dangeroae hnman para- 
site of this group at present known in the United States. A native of China 
and the East, I have rt'centiy discovered two coses of its occurrence in this 
country, and it is no doubt among us. [t may bu recognized from the follow- 
ing description and figures which are reprinted from the Mei/kal NewH. 
Diatoms Westermnnni Kerhr>rt 1873. 
Syn.— />. fl/n^rj Cobbold, 1880. D. pulmonis K.. S.,an<l Y.,1%%1. D. pal- 
'e Baiz, 188S. MesogoniinuB Weatermanni Ruilliet, 1800. 
Len8th,8to20mm. Breadth, 
4 to 8 mm. The body is thick 
' and plump, somewhat resemb- 
a dipterouH larva in shape 
, (Figs, i and 5), with the poa- 
i- terior end more poinleii than 
or, and the ventral sur- 
face much flatter than the high arched dorsal. 
In color the living dislome is deep red or red- 
dish-brown, darker alongthemiddle of the body. 
Thecutieulaispverynherecovered by broad, flat 
spines of varying length and size, which are 
jacking in poorly preserved specimens. 

The SQckers are notably small and often diffi- 
cult tosee. The oral sucker hae a mean diaine- 
terof from 0.6 to 1.2 mm. It is not situated at 
the exact anterior extremity of the body, but is 
slightly eubterminal, and its orifice h directed 
downward. Theventrl sucker, or actabulam, is 
about the sizeof theoi'al,being0.65 tol.Slmm. 
in diameter. (Esophagus very short, branche* 

of intestine sinuous. Testes two, much lobed, p,g s.—Digtoma Weateriuinnl 
located oneeaeh side of middle behind ventral J'""' thoveiitralimrtnco, Hperlmen 
sucker. Ovarylo be, situated at the right of the earn; niagnlBcd CH [original,] 
ventral sucker, coils of uterus massed iu the same position on the left side. 
lOggs with thin, yellow shells, 0.08 to 0.118 mm. long by 0.048 to 0.055 mm. 
Wide. 

The fluke has been fonnd in the lungs of tiger, cat, and dog as well as man. 
With regard to the region in which this parasite exists it may be said that 
*Ve<«rlnar7 Maguilae, June, ISM, p. 413. 
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Japan, China, Corea, and Formosa are known to be seriously infected. In one 
district of Japan, according to Bfllz, almost every inhabitant suffered. In 
Formosa 15 per cent of the entire population was infected. No doubt the dis- 
ease is at home in the entire eastern portion of Asia, and has been introduced 
into America by immigrants from some country of the East. 

Life History.— The oval ciliated embryo develops within the egg (Fig. 6,) 
some time after it escapes from its host. " The fate of these embryos,*' says 

Leuckart '*is at present entirely unknown. That they wander 
directly into the latter host contradicts all analogy. They 
will probably, as is known of other forms next seek an inter- 
mediate host, and in this produce a generation of cercariae, 
which then, for the first, are brought in one manner or another 
into a man, whether directly into the lung, as Bftlz assumes, is 
at least questionable. Much more probable is it that the resi- 
Fiif. t.—Eeg of dence in that organ is the result of a further migration." 
S\th1^mb??l''i Pathology.— The parasites give rise to the tumors in the 
magnified 225. lungs: these tu mors occur mostly about the roots and alonir 

[After Nakaha- ^, , , , , « t ^i. . j ^ , . 

ma.] the dorsal borders of both sides. On openmg the tumors dis- 

tomes were found within; some were surrounded by a capsule, while others 
were burrowing after the fashion of the large distomes in the livers of sheep 
and cattle. These burrows were filled with debris and pus. In the cysts are 
found not only the distomes but also eggs and masses of Charcot's crystals, 
and the mucous from the lung contains both eggs and crystals. The number 
of eggs discharged in the course of a single twenty-four hours by a patient 
who had suffered thirteen years from the disease was estimated to be not less 
tian twelve thousand! 

Symptomatology. — When in the lungs, its common abiding place, the dis- 
tome gives rise to periodic hemoptysis and chronic cough, with rusty mucoid 
expectoration. The general appearance of the expectorations is identical with 
that in tuberculosis, and, as a matter of fact, in Japan, the disease was for- 
merly diagnosticated as tuberculosis. The presenile in the sputa of the eggs 
already described and figured is the only characteristic symptom, and positive 
diagnosis will rest then on the microscopic examination of the sputa, which 
will reveal, in case the parasite be present, numbers of its yellow-brown egg- 
shells. 

The accidental rupture of a large blood vessel bv the destruction of the lung 
tissue, and, in the severest cases, general anemia seems to be the only dangers 
to be feared. On removal from an infected district patients have apparently 
entirely recovered. During the continuance of the disease almost every patient 
suffers from malaise. 

Treatment.— This parasite is not likely to affect other domestic animals 
than dogs or cats; and unless the animal infected is very valuable it had bet- 
ter be killed at once. If it is not killed there is only one method which can be 
suggested here, and which, on account of the grave danger of human infection 
if care is not taken, must be followed exactly ; it is the close quarantine of the 
animal affected. Removal from suspected quarters, and, above all, a supply of 
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fresh, pare water, will probably result in the gradual djiog out of the diseas e 
Dog-houses or troughs which could be infected by the diseased animal should 
be washed frequently with a disinfectant solution to kill eggs that have been 
coughed up. 

Very closely related to the genus Diatoma is the genus FaBciola, which many 
writers, indeed, yet include under the first name. The forms in the genus Faa- 
ciola are, however, not only very much the larger, but always have a branched 
alimentary canal, and in addition show in other organs as well the same ten- 
dency towards branching. Thus both ovary and testes are much branched 
and the yolk glands much more than ordinarily developed. Two species of this 
genus, one introduced and one probably native, are found in this country. 
Here, as elsewhere, they are the most dangerous of all flukes and do a large 
amount of damnge. 

Among all the flukes no one is more widely known and feared than the fam- 
ous Bhe(>p liver fluke, which is the cause of the 'Miver rot " in England and on 
the continent. A diagnosis and full account of its life history are given here : 

Faseiola Hepatiea L. 1746. 

SYN.—P/a naria latniscula Goeze, 1782 ; Diatoma bepatknm Abildg. 1786; 
F. humana Gmelin 1789; F. lanceolata Rud. 1803; Fasciolaiia bepatica 
Anon. 1845 : Distomata hominia Taylor 1884 ; Distoma cavise Sons. 1890. 

Body broad, leaf-shaped, with conical anterior end. Average length 25-30 
mm., breadth 8-13 mm. Conical tip about 3-4 mm. long. Cuticula covered 
by numerous scale-like spinfs. Oral sucker at anterior end of body, small. 
Ventral sucker at junction of tip with main body, very little larger. Midway 
between the suckers the genital pore from which the curved cirrus often pro- 
jects. Uterus short, thick, closely coiled, immediately behind the ventral sucker. 
Ovary and testes both much branched, as is also the intestine. Eggs oval, 
0.13 to 0.14 mm. long, 07 to 0.09 mm. wide. 

hasciola bepatica, or the sheep liver fluke, as it is ordinarily termed, is 
spread over almost the entire earth. In Europe, Australia, South and North 
America, it is found and here, at least in certain regions (Arkansas andTexEUs), 
isexceedingly common. It has evidently been introduced with sheep, in the gall 
ducts of which it is most commonly found. It has been obtained, however, from 
the liver of the cow, horse, mule, stag, goat, pig, rabbit, hare, squirrel, elephant, 
and even man himself. It is not so common in the United States as has been 
believed, and many accounts of its presence depend upon the confusion with it 
of the great fluke (F. Magna), the next species to be described. Yet some in- 
stances of its occurrence t^re certain. I have myself received undoubted speci- 
mens of this species from Texas through the kindness of Dr. Francis, of the 
Texas Agricultural College. 

Life Hirtoby.— The eggs (PI. 1, Fig. 2) of the fluke are deposited with the 
droppings in immense numbers. In spite of some statements to the contrary, 
there seems to be little doubt that they are to be found here at all seasons, 
though more plentifully in the moister parts of the year, a fact well in aooord 
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with its life history. Of course the abundance of eggs will be further depend- 
ent upon the degree of infection. 

If such an egg be examined it will be found to be covered by a firm brown 
shell (PI. 1, Fig. 2a) provided with a small lid at one end; this may be sprung 
open by applying a little pressure to the whole. In an egg taken from the 
uterus of the fluke will be found a single egg cell surrounded by a quantity of 
yolk matter. During its stay in the uterus of the fluke the egg cell has divided 
and eggs taken from the droppings of the sheep contain a mass of cells, the de- 
veloping embryo, which is surrounded still by a mass of yolk material. Not 
all of the eggs find conditions fitted for further development ; they are entirely 
unable to stand drying and so in many cases perish at once. Only if they fall 
into water or onto moist earth where protected from the sun can the develop- 
ment proceed. 

The rapidity of the development depends directly upon the temperature, and 
in summer from four to six weeks are necessary for thegrowth of the embryo. 
This, when hatched, has an elongated body (PI. Pig. 3) covered with very fine 
vibratile hairs; at the forward end is a conical perforating apparatus (a), and 
on the upper surface a black, X-shaped spot (b) which is called an "eye spot." 
The anterior portion of the body is filled with a granular mass which is the 
rudimentary intestine, and in the posterior half of the embryo one finds a 
group of large cells, the germ cells, which are already well advanced. 

By means of the vibratile hairs or cilia the embryo makes its way rapidly 
through the water in search of its proper host; if none be found, its death is 
said to occur within about eight hours. If, however, in the course of its wan. 
derings it moets a small snail, it is in position to enter upon the next stage in 
its life history. In the choice of a host, the embryo is particular; the only 
species in which it has been found to develop freely in Europe is the common 
Lymnaea minuta s. truncatulaiW, Fig.6),a very small snail, measuring about 
three-eighths of an inch in length, and widely distributed. Investigations are 
lacking to show whether the same species or some other serves as the host for 
the embryo in other regions in which the fluke is found. But if this species is 
present in any region in which the liver fluke is epidemic, it would doubtless be 
found to be the host of the embryo. L. bumilia Say is suspected of being the 
North American host. 

If in its wanderings in the water, the embryo of a fluke flnds one of thes® 
small snails, it bores its way into the soft tissues of the snail by means of its 
coRical XJerf orating apparatus, and comes to rest somewhere near the pulmo- 
nary chamber of the snail. The first change is the loss of the layer of hair cells 
which, like an old garment, is cast aside, the body becomes compressed (PI., 
Fig. 4), often almost spherical. It is now a sporocyst or spore sac, and enters 
upon a period of rest and reproduction. The large germ cells, already men- 
tioned as found in the body of the embryo, begin to grow and separate into 
small spheres. These elongate and gradually develop each into a "nurse" or 
redia (PL, Fig. 7). The growing young ultimately burst the parent sac in 
which they are, and once free each redia makes its way through the tissues o^ 
the snail into some organ, preferably the liver, which lives at the apex of the 
snail shell. 
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PLATE I. 

FABCIOIiA HEPATICA. 

This plate, which was Mndly loaned by pr. Francis, of the Texas Experiment Station, is \ 
reproduced from Curtice's '*AnimaI Parasites of Sheep," pnbllsbed by the U. S. bnrean ol 
Animal Industry. 

Fig. 1. Adult fluke, natural size; la, young fluke, natural size (Railliet). 

Fig. 2. Eggs; A, with developing embryo; b, with embryo; c, egg shell 
(Railliet). 

Fig. 3. Ciliated and free embryo; a, perforating apparatus; b, eye spot 
(Leuekart). 

Fig. 4. Encysted embryo found in snails (Thomas). 

Fig. 5. Diagrammatic representation of digestive and nervous syst-em; a, 
oral sucker; b, pharynx; c, Gesophagus; d, main branches of intestine; f», 
smaller branches; f, nerve ganglia; g, ventral nerve (Railliet). 

Fig. 6. Limnaea truncatula, the snail which is the principal larval host of 
the fluke in Europe; a, the same, natural size (Railliet). 

Fig. 7. Redia of the fluke; n, mouth ; b, pharynx; c, intestine; d, masses 
of germ cells (Leuekart). 

Fig. 8. Older redia containing cercariad; a, b, c, as before; d, cercariae 
(Leuekart). 

Fig. 9. Cercaria dissected from its cyst; a, oral sucker; 5, ventral sucker; 
c, pharynx; r/, branch of intestine (Leuekart). 

Fig. 10. Grass stalk with three encysted cercariae, a, a, a, (Thomas). 

Fig. 11. Free swimming cercaria (Thomas). 

Fig. 12. Cercaria slightly older than Fig. 11 (Thomas) 

Fig. 13. Sexual apparatus of the liver fluke; a, beginning of the digestive 
canal; b, ventral sucker; c, e^ the testes; d, /^ ducts of the same; g, seminal 
vescicle; /?,genital sinus; i,cirrus pouch; J, ovary; ^,oviduct; /, shell gland ; 
Wy yolk glands; n, longitudinal, and o, transverse yolk ducts; p, uterus; q, 
nietraterm [i. e, end of uterus] (Railliet). 
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Such a redia (PL. Fig. 7). is a long slender form with mouth, bulb-like pha- 
rvi.x and rod-shaped intestine. Two short conical stumps beyond the middle 
or the bodv look like rudimentary le«8. A small birth-openuig is present on 
one Hide near the anterior end ; and the interior of the body shows even at a 
very early stage the same large germ cells which were found m the sporocyst. 
The fate of these germ cells depend directly on the time of year i e., the tem- 
nerature While in winter the development proceeds slowly, and the germ cells 
^f tL redia give rise to forms like the parent, the case is very different n. spring 
or slLr u^ider the infln ..ce of the higher temperature. Then the germ ce l« 
dIve"op to tailed Urvne or (ercari^ (PL. F.g. 8d). These mature successively, 
and escaping from the redia by means of the small birth-open.ng already .neu- 
Sed make their way out of the snail into wat^r in which they swim rap.d y 

tail but the body proper, also, shows great activity, so that >t m difficult to 
i: agooivLof the'internal anatomy-but even in motion the importan 
Htructures may be faintly distinguished. The mcmth in the oral sucker, the short 
Hphagus. and twobranchesof the intestinealmost covered by the samejarge 
rZue glands at the side of the body, and between these the ventral sucker at 
« out the middleof the space from the mouth to thepoint of attachment ot the 
taT emind one strongly of the typical fluke already described. And in truth 
the'cercaria is the yountr fiuke, so young that sexual organs are as .v-t "nde- 
veloi.ed. and possessing in the tail a powerful swimming organ which thefnll 

irrown fluke lacks. ^. . 

On.-e free from its host, however, the cercaria does not continue long to sw.m 
about in the water, but coming in contact with somesol.dobject.suchasa p.e<.e 
o?wood or stone, a plant stem or a blade of grass, it settles down, thrown off 
"he tail and. as it draws its body up into a ball, presses out Irom the gland« on 
t I ^d^i «tt opaque granul-.r secretion which soon hardens about the animal 
toa solid opaque civ.ring (PL. F.g. 10«). In this condition the an.mal may 
n.ma'n u. alter^ for a considerable period. But before tracing .s further his- 
ronone point should be noted. The wider distribution ot the«e cystn .8 
rovUled for bv the snail; it wanders over the meadows, and from it escapes m 
«U parts of th; field these cereari* which find a renting place as soon as free 
„, ra blade of grass and await the next change. Thesecysts occupy, usually. 
3or.Hng to Thomas, the lower leaves of the plant, and hence an, more liable 
Tbe eaten bv sheep than by cattle. A sinuHe embryo produces in develop.n^^ 
Inlast 400 cen.aria^, according to the calculations of I.nckart. and as the 
mimber of eggs produced bya flock only slightly infected would be in the thou, 
oands it is easy to see the extent of the infection. 

The later history of the worm is easily seen. These cy«ts are taken into the 
stomach of the host in fee,llng. and then the covering is dissolved and the 
voungflukeset five (PL. F.g.9); its.*ksflr8t the intestine.and then.by way of the 
\m .Inct the liver. Here they ascend the bile ducts and arefound with thehead 
nointed towanls the finest branching of these ducts. Having' i>enetrated a« far 
as possible they appear to nst, increasing steadily in sire. Amonth ormoreis 
*!<^.s.arv for them to attain maturity, which is brouu'ht about by thegradna 
d^Jlopmont of the sexual organs and a change in general form. The half of 
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the body behind the ventral sucker grows proportionally very rapidly, in both 
length and breadth, while the anterior portion remains more nearly unchanged. 
There results from this the peculiar form of the adult with the conical **head " 
portion and the large body (PI., Fig. 1, la). 

Structure. — The cuticula or external layer of the body is covered by short 
spines thickly set. They point backwards and aid the fluke in maintaining its 
position in the bile duct. The digestive system (PI., Fig. 5) begins at the 
mouth (a) in the oral sucker behind which follows a spindle-shaped muscula 
pharynx (b) and a very short oesophagus, (c) From the end of this two in- 
testinal branches (d) pass one to the right and one to the left; these branches 
are not simply like those in the young worm (Cercaria PI., Fig. 9), but are very 
much branched. The flukes live on the brownish mucous which fills the biliary 
ducts, and when the tissue of the host has been damaged by the fluke, blood 
and liver cells are found in the intestine of the worm. 

The testes are branched tubular organs (PI., Fig . 13 c, e) which fill the entire 
central part of the middle third of the body. The fine ducts extend forward to 
a reservoir just behind the cirrus (i) or conical copulatory organ, which is a 
prominent feature immediately in front of the ventral sucker. This cirrus may 
be inverted and then is seen projecting from the genital opening, often being 
curled like a horn. The yolk glands (m) are much branched grape-like clusters 
extending along both sides of the body. One can easily see on either side a 
longitudinal duct {n) and just in front of the middle an opague line joining 
them, the cross, or transverse duct (o). Immediately in front of this on one 
side lies the branched tubular ovary (i). The duct from the ovary extends 
towards a little enlargement in the yolk duct, the yolk reservoir, and in front 
of this lies the shell gland (7), a dark spherical body. Here the egg cell from 
the ovary receives its yolk, or nourishment, and its shell and passes into the 
first coil of the uterus (p). This latter organ shows its coils densely packed 
with eggs between this point and the ventral sucker; from the front of the coi^ 
a nearly straight tube (q) passes forward to the genital opening. This tube is 
ordinarly empty, but it is the path by which eggs reach the outside. The major 
part of the body consists thus of the sexual organs, and the immense number of 
eggs produced by each individual is not at all out of proportion to the de- 
velopment of these organs. It is this immense number which makes the danger 
of infection under favorable circumstances so great and demands extreme care 
to prevent the spread of the parasite even though conditions be somewhat un- 
favorable. 

Pathology.— When the young flukes enter the liver they are very small and 
are able to penetrate far up towards the ends of the canals. Having proceeded 
as far as they are able, even by rolling the body and forcing the head into the 
duct, they become quiet, and are never able during life to retrace any part 
of the road, for the spines which cover so thickly the surface of the body all 
point backwards and serve to anchor the worm in place. The irritation gives 
rise to inflammation of the liver, to local hemmorrhage, and soon to general 
anemia. The symptoms are not easily detected at flrst ; loss of activity, pale- 
ness of mucous surfaces, and a tendency to fatten, due to the better assimila- 
tion of the food resulting from the increased flow of bile. Weakness makes its 
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appearance and becomes more prominent. At this stage the eggs of the fluke 
may be detected on careful examination of the droppings. Loss of appetite 
and irregularity of feeding is accompanied by increased thirst and gradual 
wasting of the sheep. The extreme stage of the disease is soon reached; the 
animals become leaner, the temperature very variable, mucous surfaces very 
pale, all strength seems lost, and local oedema (puffiness) is very marked. If 
the animal survives this stage, the symptoms grow less marked, and yet a 
complete cure is exceptional. The changes which have taken place in the liver 
are so violent that they are never fully repaired. 

The duration of the disease is extremely variable. It may be that acute in- 
flammation of the liver carries off the sheep in a few days, or it may extend 
over a period of two to six months. Of course during the continuance of the 
disease or afterwards the animals are peculiarly liable to attacks of other 
sorts which find them but poorly fitted to resist. Autopsies show lesions in 
the liver and the presence of numbers of flukes in the organ. This number is 
ordinarily about 50 to 100; it may reach GOO to 800, and has been known to 
be 1,000. Each distome produces 500,000 eggs, according to the calculations 
of Thomas, so that the general degree of infection of the pasture can be readily 
imagined if not computed. 

Treatmbnt.— For the diseased animals themselves no successful remedy has 
yet been obtained. The parasites are rather beyond the reach of medicine. 
Here it is pre-eminently true that prevention is the only resource of the sheep- 
raiser. Infected sheep, especially if common stock should be slaughtered at 
once before the flesh deteriorates. There is no element of danger save in the 
livers, which should be burned. Before it is used the manure from inflected 
flocks should be thoroughly mixed with lime and salt, which destroy the eggs 
and embryos of the fluke. For the same reason dressings of lime and salt 
should be used on the infected pasture. These will destroy the snail as well as 
the embryos or eggs. Moist pastures are to be avoided, and should be drained 
and diverted to other purposes for some time. Close grazing is more liable to 
infect the flock since the cercarisB are encysted on the lower parts of the grass 
blades. The danger in pasturing sheep on infected ground is so great that they 
should not be permitted to return to an infected pastare until it has been thor- 
oughly treated and until some time has elapsed. A daily allowance of salt is 
advisable even after they are returned to the old ground. It should not be 
forgotten that the disease is more prevalent in wet seasons or damp regions 
and that under such circumstances too great precautions cannot be taken in 
advance that neither flock nor pasture becom^infected. The loss from a single 
epidemic will wipe out years of profit. The parasites are probably always in- 
troduced by purchasing infected sheep, and a few parasites may, under favorable 
circumstances, in a short period of time, seriously infect a whole region. It is 
necessary, then, to exercise great care in the purchase and introduction of new 
stock and to procure evidence that new animals are do^ infected rather than to 
introduce them depending upon the chance that they probably are not. 

The Grand Fluke is probably a native of this country though first re- 
ported from a zoological garden in Italy. It is often confused with the last 



BEPOBT OP THE ZOOLOGIST. 



253 



species (F. bepatica) which it closely resembles but is undoubtedly distinct, as 
the foUnwinu: speciftc diac^nosis will show: 
Faaciola Ma^nR ( Baasi ) Stiles, 1894. 

BYJf.—Distoma magnum Bass. 1875; D. bepaticam in part Curtice 1887; Fas- 
cioJa hepatica in part Dinwiddie 1881); F. camosa Hassail 1891; F, americana 
Hassall 1891; D. texanicum Francis 1891; D. crassum in part Leidy 1891; 
Cladocoehum giganteum'm partStossich 1892. 

Body flesh-colored when alive, broad, thick; much larger than F. bepatica; 
length 23 to 100 mm.; breadth 11 to 26 mm.; thickness 5 to 4.5 mm. The 
conical anterior part is hardly set off at all from the posterior. The posterior 
end is bluntly rounded, and margin more convex. In general the structure is 
very similar to D, hepaticum except that the oesophagus is longer, the intes- 
tines more branched, and the yolk glands confined to the ventral side of the 
intestine; eggs oval, 0.109 to 0.168 mm. long by .075 to .096 mm. wide. 

This fluke has been the subject of special study by Francis of the Texas 
Agricultural College, and by Stiles of the Bureau of Animal Industry at Wash- 
ington, D. C. It is found in cysts in the liver of cattle and of several species of 
deer and is very widely distributed, occurring on the authority of various per- 
sons in Texas, Arkansas, California, Iowa, Illinois, New York ( Adirondacks), 
and Italy. It is probably present in most parts of this country. In importance 
it stands hardly spcond to F. bepatica, but of its life-history nothing is defin- 
itely known, and for further details on the anatomy than are shown in Plate II., 
those interested should consult the papers quoted. It is of course probable that 
it resembles F, bepatica in its life-history as well as in structure. Methods of 
prevention of the same character will probably succeed. 

The genUiS Gynsecopborus differs from all other 

distomes in having the sexes separate; the female 

iscylindrical, and is held in a canal formed by the 

infolded edges of the body of the male. The two 

branches of the intestines are united to form a 

single canal in the posterior quarter of the body. 

The members of this genus are among the most 

feared of human parasites, living in the blood and 

giving rise to dangerous symptoms. 

The Human Blood Fluke. (Fig. 7). Gy- 
nwcopborus hwinatohius (Bilharz) Dies. 1858. 
Syn. — Distoma bwwatobium Bilharz 1852; 
BiJbarzia bsomatobia Cobbold, 1859 ; Schistosoma 
bsBmatohiam Weinl., 1858; Tbecosoma hannato^ 
muim Moq. Tand.,1860; DistomacapenseyHeirleyf 
1854. 

Male 11 to 14 mm. long, 1 mm. wide. The flat- 
tened anterior end is very short, and bears the 
two suckers. These have a diameter of 0.24 mm., 
and are very prominent. The canal formed by 
the inrolled edges of the ventral surface is cylin- 
drical, 0.2 mm. in diameter. The outer dorsal 
surface is covered with spinous prominences. The 
5-6 testes lie directly behind the ventral sucker, 
and open at the forward end of the ventral canal 
by a simple duct without a cirrus. 




Fio. 7. — Gynawop bones baeu- 
ratobuia, male with female, 
mavni fled \ a he, female, partly 
enclosed by body of male ikgi 

a, anterior end of female: b c, 
posterior part of same ; </, cen- 
ter of same seen through body 
of female; 0, folded edn^e of 
body of male, forming? so-called 
gynaecophorlc canal; / g, 
dt^pth of cacal at posterior end ; 

b, depth at anterior end ; /, 
oral Backer, k, rental sucker of 
male. 
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PLATE II. 



FASCIOLA MAGNA. 



These flgnres are reproduced from Bulletin 18. of the Texas Experiment Station. They 
are very Icindiy loaned by the author. Dr. Francis, for use in this report. 

Figs. 14-16, photographs from preparations double natural size. Ooe can 
distinguish the oral and ventral suckers, the dark area occupied by the 
uterus, and the complicated brunchingso! thealimentary canal. Compare with 
Plate I., figures 5 and 13 illustrating the structure of F. hepatica. 
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Th»» fpinale is cylindrical, much moreelongat«.'d tliiiiitlie lU'ile, leiiji^th up to 20 
nim.,tliickiie88 0.2 mm. Suckers, as well as anterior body rn^^ion, poorly devel- 
oped. Eu^LCS 0.12 mm. long, 0.04 mm. wide, with a lateral or terminal spine, 
but no c<)v»>r. 

The human blood fluke has been found in one of the monkeys, also, and a 
nearly related rappcies occupies a similar place and gives rise to similar disor- 
ders in cattlH. The native home of this genus is Africa, where it is found from 
Egypt to the Cape, and from the East to the West, on the coast, and in the in- 
terior. Exceptional cases have been reported in southern Europe, but those 
afflicted had brouicht the parasite from Africa. Thus far it seems not to 
have obtained a tooting in any other country. The adult worm inhabits the 
portal system, especially the splenic vein, and the plexus of the urinary organs 
and the rectum. The large numbers of blood corpuscles found in the intestine 
of the parasite show that it lives from the blood into which also the eggs are 
laid in enormous numbers They accumulate in the capillaries of various or- 
gans, such as the liver or lungs, and give rise to pathological changes of a 
severe character. The inflamed vessels are ruptured, and masses of eggs are 
set free. If this happens in the intestine a kind of dysentery is produced 
More commonly it is in connection with the kidney, and so-called bloody 
urine results The disease is so common that in some regions half the popu- 
lation are sufferers. Its termination depends directly on the degree of the 
infection. 

The genus Amphistomadiflerstromthe distomees in that the two suckers are 
located one at either end, and a ventral sucker is wanting. A single species of 
the genus may be mentioned briefly. 

The Conical Ampbistome -Amphistoma conicum (Zed.) Rud. 1809. 

^YS.—Featucnria cervi Zeder 1792; Fasciola elaphi Gmelin 1789; Afoa- 
ostoma conicum Zeder 1800. 

Body 10 to 13 mm. long, 2 to 3 mm. wide, ovoid, narrow in front and in- 
creasing toward the posterior end, slightly curved on ventral face. Eirgs 
0.16x0.09 mm. 

This species is parasitic in the rumen of cattle and sheep in India and Aus- 
tralia. It lives among the large villi of the stomach attached by the posterior 
sucker. Its effect on the host is uncercain, and its life history unknown. It 
has been found in Canada by Wright, but has not yet been reported from the 
United States. 

Order II.— CESTODES, OB TAPEW^OBMS. 

Elongated flat worms, always segmented, at least internally, without ail 
mentary canal and with organs of fixation, as suckers or hooks, at the anterior 
end. All are endoparaHites. 

This group includes a large number of forms, many of extreme importance. 
The body is characteristically ribbon-like and frequently shows externally its 
division into ** links," segments, or proL;:lottids, a division which is always 
ujore indistinct near the head and most evident at the posterior end of the 
body. In some cases thest) divisons cannot be seen externally, but may bo 
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detected by examining the internal structure. The so-called head is a bulb-like 
enlargement of one end of the ribbon-shaped body which bears a group of 
suckers and sometimes a crown of hooks by which the worms maintain their 
position in the alimentary canal. Without exception these forms are internal 
parasites, and the adult lies extended in some part of the alimentary canal, a 
connecting duct, or, rarely, in the body cavity of the host. The immature stage 
ia found usually in a resting condition, encysted in some organ of another host. 
The life history is complicated and in many cases unknown. 

The considerable similarity in external appearance and the extreme vari- 
ability of the muscular body, which, like the Trematodes, has no hard skeletal 
parts, render confusion in determining species very likely. This has resulted 
in the description of the same species under many different names, as a glance 
at the lists of parasites will show. It has also led to the enormous increase 
in the number of species in the genus Tsenia until there were included under 
that name, forms with a certain similarity of external appearance to be sure, 
but so unlike, not only in internal structure, but also in hosts and life-history 
that they are certainly only distantly related. The division of the old genus 
T/VBia was first logically entered upon by Leuckart, and his work has been 
added to by R. Blanchard, Railliet and Stiles. In this summary, I have 
adopted the system given by Railliet in his Medical and Agricultural Zoology, 
with slight additions and changes. 

The family of the TsBniadaB is characterized by a head armed with four 
suckers, by segments distinctly separated and by genital orifices situated at 
the edges of the segments. 

The mutual relations of longitudinal nerve, excretory ducts, and sexual ca- 
nals afford a reliable basis for the distinguishing of genera and subgenera in 
this family, as was shown by Stiles in a recent paper. This author gives a key 
representing the approximate relationships of the forms; since it may be o! 
use to those who undertake an extruded study of the group it is given here: 

I. Scolex in most cases with hooks; uterus having a median trunk with lat- 

eral branches; vitellaria simple, median: genital pore single; dorsal 
vessel narrower than the ventral and dorso-median to the latter; no 
circular commissure; eggs without pyriform apparatus Tsenia s. st. 

A. Genital ducts pass on the ventral side of the nerve and of the two lon- 

gitudinal vessels; dorsal vessels surrounded by two branches of the 
transverse commissure T. crassicollis. 

B. Genital ducts pass between the dorsal and ventral longitudinal vessels. 

a. Nerve on dorsal side of genital ducts T, solium and T. saginata. 

b. Nerve on ventral side of the genital ducts T. serrata. 

II. Scolex without hooks; one or two transverse uteri present; one or two 

genital pores and vitellaria. the latter never median ; genital ducts pass 
to the dorsal side of the nerve; eggs with pyriform apparatus. 
A. One transverse uterus present. 

a. Uterus with simple dilatations; genital ducts dorsal to two longi- 
tudinal vessels ; dorsal vessel between nerve and ventral vessel ; 
two genital pores like T. marmotse. 
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b. Uterus with ascon-spore-like egg sacs; pyriform apparatus with- 
out horns; genital ducts between dorsal and ventral longitudinal 

vessels Thysanoaoma, 

B. Two uteri and two genital pores present; horns of pyriform apparatus 
well developed ; genital ducts pass to the dorsal side of dorsal and 

ventral vessels Moniezia, 

G. Uterus single or double without ascon-spore-like egg sacs; eggs with 
single shell; genital pores irregularly alternate; strobila narrow; 
testes absent from median portion of median field Stileaia, 

III. All four longitudinal vessels well developed and connected by a circular 
commissure; nerve passes to the dorsal side of the genital ducts; only 
one genital pore in each segment, two laterael elongated vi tell aria. 

IcbtbjotwDia, 

The peculiar position of Tsenia maimotsd in the above key goes to show that 
it will probably prove to be the representative of a new genus when it shall be 
carefully studied. The genus IchthyotsBnia contains only fish parasites, and 
will not be considered, but the others are discussed in detail in the following 
pages. 

Sub-family. Cystotaeni^.— The body is large and the head almost always 
provided with a double or triple row of hooks. The ripe segments are longer 
than broad with a mediam longitudinal uterus having lateral branches. Eggs 
provided with a double envelope and the larva a Cysticercus or "bladder 
worm" of large size enclosing a considerable amount of fluid. The known 
hosts of both larva and adult are mammals. 

The single genus of this sub-family is the now restricted group under the old 
name Taenia, It includes the two most common human tape-worms, one of 
which may well serve as type for the genus. 

The Beef Tape- Worm, Tsenia aaginata Goeze 1782. 

Syn.— T. mediocaneJJata Ktlchenm. 1852; Tseniarbyncbus mediocanellatua 
Weinland 1858; T. inermia Moq. Tand. 1860. 

Total length 4 to 8 m.; 12 to 1300 proglottids; the headisl.5 to2mm. thick 
and without hooks; in the middle in front a shallow depression around which 
are four strong suckers, 0.8 mm. in diameter and surrounded often by a border 
of granulated black pigment. Neckl to 1.5 mm. long, half as wide as the head; 
proglottids broadest at the middle, where they measure 12 to 14 mm. in width. 
Towards theend they become longer and narrower, and the terminal segments 
are thick, melon-seed-shaped, and measure 18 to 20 mm. in length by only 5 to 
7 mm. in width. Theuterus is distinguished by the number of lateral branches, 
20 to 30, which lie close together and branch dichotomously. Eggs oval 30 to 
40 fi long, 20 to 30 fi wide, surrounded usually with the vitelline membrane. 

This T»D7a, which is also known as the unarmed human tape-worm, inhabits 
the small intestine of man. The larva is Cysticemna bovia of the muscles and 
viscera of cattle. The cosmopolitan character of both hosts are sufficient to 
show that the worm is distributed over the entire earth. It is also noticeable 
that this species is growing steadily more common, while the other human 
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Tssni&y the species next to be described, is becoming rarer. Railliet quotes in* 
teresting tables to show this increase in the beef tape-worm in France. 

The statistics of maritime hospitals give the following number of men infected 
with tape- worm among those admitted in the six five-year periods between 
1860 and 1890. 

33 in 130,927, or 0.20 per 1,000 
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1861 to 1865 

1866 to 1870 95 

1871 to 1875 422 

1876 to 1880 1,108 

1881 to 1885 1,565 

1886 to 1890 2,253 

This increase, which is both constant and rapid, is due to the increased con- 
sumption of rare beef, which permits the introduction of the larva into the 
eystem while yet alive. 

Stbuoture.— The head (Fig. 8) of this 
tape- worm is of considerable size, and varies 
somewhat in shape, according to the amount 
of extension or contraction. These same 
conditions govern a still greater amount of 
variation in the neck, as the slimmer, unseg- 
mented portion directly behind the head is 
called. If the neck is stretched the head ap- 
pears pear-shaped, if the former is con- 
tracted, the head is a little more than a 
slight enlargement at its end. By far the 
largest part of the head is occupied by the 
four muscular suckers, which often project 
considerably and always show prominently 
their thick muscular walls. The center of 
the head in front of the suckers is occupied 
by a fleshy projection, the so-called rostel- 
lum. It is shaped like a shallow saucer with 
elevated margin, and is in all respects like 
the corresponding structure of the armed 
tape-worm, save that it has no hooks. One 
nearly constant and characteristic feature 
of the beef Twmaia the considerable amount 
of pigment in the head. This is usually col- 
lected in the vicinity of the suckers, forming 
a dark colored ring,or background to them. 
As a special variety of this species there has been described from the south a 
form entirely covered by this black pigment. 

Almost the entire mass of the first part of the body is made up of muscles 
and loose connective tissue in which the sexual organs are developed in older 
segments. Two systems deserve, however, on account of their importance in 
the determination of species, special mention ; these are the nervous and the ex* 




Fio. 8. — Head and neck of Tsenia 
saglnata. A, in contracted, fi, in 
extended condition. X8. [A.fter Lenck- 
bart.] 
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oratory HyBtoina. The center ol the nervous Bjatem is a ganglionic mafls, or 
"brain, "in the head; froin this longitudinal nerve 9t«mn, one near eaeh eiile o( 
the chain ot proglottija, enteiid to the posterior end of the body. The main 
Btome of the excretorj H.VBtem consist of a ring vessel in the head, and two, or 
four, longitudinal BtemB (C, Fig. S), which run bacbwarde near the nerves (A'), 
and, joining togetlier in the terminal eegmeiit. open ontwards at the posterior 
tip of the body. At the poaterior edge ot each segment the longitudinal ex- 
cretory trunks are joined by a cross vessel. The finer details o( these two sys- 
tems are not <t» 
seutial for oar 
purpose. The 
relative posi- 
tion ot nerve 
and excretory 
trunks serves as 
a means ot dis- 
tinguishing va- 
rious genera ol 
tape-worms. 

The structure 
of*the sexual or- 
gans is of such 
importance tor 
the identifica- 
tion d( species 
that they must 
be considered in n o c H 

detail. Seg- pio. ».— Semsllr mutnr* proglottid of Tmalit aaglaata. X 10. [Attw 
meats which are Lendihart 1 

about a toot or a foot and a halt from the head are most favorable tur tliis 
study. Here the organs of both sexes are well developed. They are tfest 
filudied in specimens preserved as specified in Appendix .4; yet fresh segments, 
cleaned in salt solution and compressed as directed for the study of flukes, give 
good results. 

The structure of the sexual organs in this species is represented in theadjoin- 
ing figure (Fig. 9). 

01 the male organs the testes are seen as countless small round manses, which 
fill the entire width of the proglottid between the lateral excretory vessels, but 
are most numerous in the forward part and towards the sidi'sof the segment. 
Fine ducts which lead from thesa organs, come together, and not far from the 
center ol the proglottid form the bei^inningot the so-calied vna i!pfer0O8,a wind- 
ing tube with prom'nent walls which extends directly towards the edge ot the 
segment and ends witli a conical muscular organ, known as the cirrus. This 
projects slightly into acup-sbnped depression on thesideol the proglottid, into 
w*hlch the female organs also empty. This depression seems to project since its 
edge is pushed out beyond tlie level of the edge of the segment, and its opening 
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is often called the common sexual pore. These pores are not on the same side 
of the segments throughout the chain, but they alternate in general, although 
every chain will show numerous exceptions to the rule. 

The female reproductive system begins with the long tube leading into the 
Hegment from the common genital pore where it opens a little behind the vas 
deferens of the male system. This long tube, which is known as the vagina, 
passes in toward the center of the proglottid nearly parallel with the vas de- 
ferens and makes a quarter circle towards the posterior part of the proglottid. 
Just after a small enlargement, or receptacle,in which the sperm is stored up, it 
enters a spherical gland — the so-cailed shell gland — at the edge of which it re- 
ceives the oviduct. The two ulobular organs in the posterior half of the seg- 
ment near the center are the two ovaries; they are connected by a cross duct, 
from thecenterof which the oviduct already mentioned passes back to join the 
vagina at the edge of the shell gland. In the center of the shell gland this duct 
is joined by a second canal the yolk duct coming from below, from the yolk or 
vitelline gland, an elongated, somewhat spindle-shaped organ in the extreme 
posterior portion of the proglottid. From the center of the shell gland the 
canal, formed as already described by the union of the yolk duct and oviduct, 
extends directly forward; at first small in diameter, as soon as it has passed the 
tube connecting the ovaries it expands into a cylindrical tube of some size which 
extends through the center of the segment and ends near its anterior limit. 
This tube is theuterus, as it is found in proglottids at this stage in development. 

The process of fertilization is similar to that in the flukes already described. 
The egg cells arise in the ovary, pass back through the oviduct; in the shell 
gland each is fertilized by sperm from the receptacle and supplied with yolk from 
the yolk gland and a covering by the shell gland itself. Thus completed they 
are pushed on up into the uterus. As this has no opening they accumulate 
here and gradually bulge out the sides of the uterus until its simple cylindrical 
form is changed into a branched shape.which, growing larger and larger, at last 
fills up the entire proglottid. The proglottid is **ripe" and is detached from 
the chain to reach the exterior in the excrement. Since the identification of 
the worm at this time is a matter of some importance a more detailed descrip- 
tion must be given of the single "ripe" proglottid, which will suffice alone for 
a diagnosis. 
The segments of the beef tape worm are not only evacuated with the stool, 

but also leave the patient spontaneously. This 
is due to the prominent development of the 
musculature, which exhibits itself also in the 
movement of the segments long after they have 
left the intestine. Thus such segments have 
been found moving over the walls of a privy or 
even over the bed of the patient. The forward 
edge of the proglottid was weakened by the 
separation from the chain, and in these crawl- 

Figr. 10. SaccesBive poBitlons of ing movements the eggs are forced out of the 
ripe eegrments of fmnia aaginata, ~* , , , , ,. , 

Natural sise (Labonibene.) uterus or branches and left here and there as the 
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proglottid wanders. Natnrall; in this tnovemeot the shape of the bod; un- 
dergoes considerable chan)^. (Fig. 10.) 

At this time the sei^meiita are very opaque and the aliape of the uterus can 
be cietected best after the addition of acetic acid or potash in solution, fot- 
lowed bj prosHure between two gta,SB plates. Then the tallowiuK details can be 
distingsiebed (Fig. 11): the median tronk of tlieuterun 
as a thicb stem, reaching nearly to the forward end of the 
proglottid but stopping some distance short of the pos- 
terior end; on wther aide some twenty to tbirty Interal 
branches, which are close together and wbicli extend nau- 
ally nearly to the edge of the spgment. Most of them are 
branched, bnt so that at any point of branching the stem 
divides only into two parts. The sexual glanils have dis- 
appeared entirely, and only on the side of the segment 
where the pore is located can one see traces of the vob 
deferens and Tagina; where these are the uterus sends ont 
no lateral branches, but otherwise the proglottid is en- 
, tirely filled. 

I The changes from the condition of the segment at sex- 
ual maturity to the "ripe" proglottid with its mass of 
' eggs has been produced gradually. During this time the 
eggs which hare accumulated in the uterus are develop- 
Fio II— FrM MB- ing, and when the seginente are set tree they are in the 
raent "' J^^Hf^^'?^' condition shown in theflgnre wherea thinyolk membrane 
sn'rr'^nnds la opaqne oval shell, 0.03 mm. in diameter, within which can be 
found the embryo. The embryo is spherical and provided with three pairs of 
long hooks. 

Life and History.— The feeding places of cattle are often soiled by bnmanex- 
crement; not infrequently the straw and manure iu the cattle yard is similarly 
affected. In some places privy contents are used in fertilizing fields, and finally 
the method of emptying city sewerage into neighboring streams assures the 
wide distribution of tape worm segments and eggs. Taken into tha stomach 
with food of one sort or another, the embryos escape from the shell there and 
bore their way through the wall of stomach or intestine by means of the three 
pairs of hooks. The exact method of their further wandering is nnknown- 
Since so many make their way into the liver, it is probable that the portal cir- 
culalion aids in their migration. Once settled in some suitable location, they 
begin to develop. They increase very rapidly from the orijfinal microscopic sice 
and in two to three weeks have reached an avenige diameter of 0.6 mm. In 
tonr weeks the embryo, or Cjrstkercus.'m 2.25 mm, in diameter, in ten 3,5 mm.. 
in twenty 6 mm. by 4,5 ram., in thirty 8 to 9 mm. by 6 mm. This increase in 
size is accomplishpil in large part by the accumulation of a considerable 
amount of watery fluid in the center, making the oysticercus in tacta"blad- 
der-worm," na it is usually called in its later stages. In the third week, when 
the bladder has a diameter of 1 mm., a new stage begins; at one point in the 
circumference an increase in the tisane prodnces a thickening or projection 
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which continually grows larpjer and projects further into the cavity of the 
bladder. At the same time a depression appears at the same point on the out 
side of the bladder and grows into the projection. At the bottom of this de- 
pression, which is enlarged like a flask, there arise four suckers in reverse. This 
is the head of the future tape- worm, yet reversed like a glove finger turned 

inside out. The part behind the head continually in- 
creases in length ; it is to become the neck of the tape- 
worm. The cysticercus (Fig. 12) has reached its full 
development and is ready for a transfer. It waits in 
this condition in the flesh of cattle until the meat is 
brought into the human stomach. The first occurrence 
may be brought about experimentally by loosening the 
cyst from its place in the flesh; freeing the cysticercus 
from the cyst and placing it in water of a temperature 

^^S' i^lP^^^!'^^^^^'' ^^' of 100° to 105° F. Then the head is reversed as if 
tlon ui a blaaaer-worin 

or Cysticercus. showinp the muscles of the bladder contracted and forced it out. 
the cavity of the bladder ^ ., . ^u e i j ^. 

and tho inverted head. One can easily recognize now the four suckers and the 
depression between them so characteristic of the adult worm. The slender, 
unsegmented neck is also evident; on it hangs a bladder now much shrunken 
and folded. 

In the stomach a similar process is carried on and the young tape- worm mi- 
grates into the small intestine. Here it fixes itself between the projections of 
the wal]. near the beginning, and starts the last stage of its life history. In 
connection with growth in length comes the development .of the sexual or- 
gans. The length of time necessary for the production of ripe proglottids is 
naturally not fixed. From nine to twelve weeks after the taking of the cysti- 
cercus ripe proglottids are given off. In one case a worm of 4.8 m. total length 
was brought away by medicine after 67 days; the worm had grown 72 mm. 
per day and had produced daily 13 to 14 segments. 

Pathology. — Ordinarily but a single specimen of the beef tape-worm is 
found at one time in the intestine, but this cannot betaken as a rule, since 
two or three at once are not uncommon, and up to fifty are recorded. In spite 
of the absence of hooks this Isenia maintains its position very strongly by 
means of the powerful suckers. Cabbold records cases of continued existence 
of a worm in the intestine and constant giving off of proglottids for six, ten, 
or even eleven years I 

The disturbances caused by the tape-worm in the intestine are partly local 
and partly general; disturbance of the digestive function and colic pains are in 
the first group; fainting spells, epileptic fits, and various nervous symptoms 
belong to the general troubles. These symptoms are, however, so general and 
so uncertain that a definite diagnosis must be made by finding proglottids or 
eggs — in which case also the species can ba determined. The beef tape- worm 
is much less dangerous than the here fortunately rarer pork tape- worm, next 
to be described. 

This is not the place to consider the various methods advocated for driving 
out the human tape-worm. Treatment of so violent a character should only 
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be advised and carried out by some ph3'sician; on the other hand some gen- 
eral preventive mpasures may properly be treated here. The cysticercus is 
killed by a temperature of 11 o® to 118° F.; it im, however, clear that all parts 
of the meat would be raised to that point only on prolonged cooking; and to 
those who enjoy steak or roast beef rare this is an unwelcome rule. The real 
fault lies one step further back ; but to consider it properly let us first inquire 
into the prevalence of the Cyaticercua bo vis among cattle. 

The cysticercus lies in connective tissue between muscle fibres and gives rise 
to that condition of the beef which is commonly known as "measles.** The 
favorite seat of the bladder-worms seems to be the jaw-muscles ( pterygoid ex- 
ternal and internal.) Out of 300 infected beeves found at Berlin, Germany, in 
1890, 360 had the parasite only in these muscles and only 22 could be said to 
be generally infected. 

In the nature of the case the herded animals could hardly be more than 
lightly infected and would display no such extreme symptoms as were called 
forth in the experiments of variouH German investigators who, as the result of 
feeding a considerable number of ripe proglottids to cattle, not« rise in temper- 
ature and other serious symptoms followed by death, the result of the wander- 
ings of the countless embryos. The lightly infected animal will show no such 
symptoms and the irritation and loss due to the presence of the parasite are 
very small. Yet the quality of the meat and its desirability for certain pur- 
poses at least are very seriously impaired. 

Why need cattle become infected with the " bladder-worm "at all? Especially 
in the western statfr'S where the Innd is broad and yet unpolluted by sewage, is 
it true that the infection of cattlecan only result from the grossest carelessDess 
and disregard of proper sanitary rules. If the herders are not infected with the 
adult worm and if pains b« taken to keep the human excrement away from 
land used for pasture or for confining stock, every condition favors the rais- 
ing of untainted animals. If, however, the owner does not have regard to the 
sanitary condition of pasture land and yards, the result will certainly be the 
infection of the stock. The question of pure food has been the subject of ex- 
tensive legislation during the last few years and will demand even more atten- 
tion in the future; and one of its foremost considerations is good meat. 

The Pork Tape-worm, Teenia solium ( L. ) Rud. 1810. 

Syn.— T. pelJucida Gocze 1782. 

Length 2 to 3.5 m. Number of proglottid 800 to 900, of which about 100 
are ripe; these make, however, one-third the total length. The head is spheri- 
cal, 0.6 to 1. mm. thick, with a double crown of usually 26 to 28 hooks, alter- 
nating larger and smaller, and four suckers, 0.4 to 0.5 mm. in diameter. The 
neck is filiform, about 10 mm. long. First segments very short, 1 m. from the 
head square; at the posterior end the ripe proglottids are 10-12 mm. long and 
5-6 mm. broad. The uterus of the ripe proglottids has a mediam stem with 7 
to 10 lateral branches, which are heavy, well separated from each other and 
branched. Eggs 31 to 36 // in diameter. 

This, which is also known as the armed human tape-worm, inhabits in the 
adult condition the small intestines in man. The larva is known as Cysticercus 
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ceUaloBi and is found encysted in the muecIeB and viscera oE the pig ordinarily, 
but also of man, dog, cat, rat, deer and ape. It ueems to be distributed over 
the entire world with man and the pig; among those people who do uot use pork 
it is not found, as it \a also wanting in torrid regions. It is most oomrion in 
thoseplaces where pork, especially if eaten uncooked, is highly esteemed. Con- 
trary to the statement of various European nriters JC is very uncommon in Ibe 
United States. The records of meat examination among some continental 
peoples give a basis for estimating the frequence of the Cyaticercus eelialosts 
which is thus found to occur in Prussia in 1 hog out of 840, in Austria 1 out of 
307, at Turin 1 in 250, at Milan I in 70. Leutkart has estioialed, however 
that on the average of Germany 2 to 3 hogs In 100 are infected. 

STKUcrnRE.— In 
contrast with the 
, beef tape-worm, it 

may be noted that 
the head (Fig. 13 
14) in smaller and 
the projection in 

prominent as well 

as armed with a 

double row ol 

hooks. The points 

of the hooks lie to 

be sure in a circle, 

but they alternate 

insize,alargerand 

a smaller, and the points ol attachment form two 

lini*. The form of the hooks differs as well as the 

size: and the differences are evident on esamination 

follain. iTi.™lM<er Lp"rk* of tile figure. (Fig. 15.) 

"'■J The size of the proglottids which are aejtually ma- 

ture is noticeably less than those ot Tmnia eiiginata. They measure not 
more than 4.5 to 5 mm. in width by 2.5 to 3 mm. in length. Such a pro- 
glottid examined in the manner indicated for the beet tape-worm shows the 
name organs in much the same relation, yet characteristic differences exist 
snfflcient to distintiuish clearly this species from the other. The most appar- 
ent o( these (Fig. IC) is the unequal bIkh of the two ovaries, that on the side of 
the genital pore being markedly smaller than the other and oval rather than 
spherical. In addition to this there is a small organ, in appearance like the 
ovary, which lies in the angle between the vagina and the uterus; it is in fact a 
dimiiintivi' lobe of the ovary, as it the vagina in its course had cut off the cor- 
ner of the ovary past which it runs. This is a constant and reliable peculi- 
arity of the Hpecies. I*ss striking, though equally constant, is theoompreased 
form ol the organs when compared with Tmiia mginata, as it is clearly seen 
in the much flattened yolk gland at the posterior edge o( the proglottid. 



Anterior view ot biad ol 
ollom, BhowlUK fottelUiio 
.n of toohB SDd projtctlnB 
[After l-abooiliene,] 
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III the ripe segment differences between this species and the beef tape-worm 

are no Icbh cliaracteriHtic. It is in ^neral true tliat the progloltids are not, 

^_^^__ given ofi separately, but in aete of two or three. They are also 

thinner, weaker, and in general smaller (compare Figs. 11 ami 

IT) and more transparent ; but these are retativa characters 

and conaeqacntt}' somewhat deceitful. It is the [orm oi the 

nferue (Fig. 17) which gives Ihe proglottids a decisive charac- 

ti'r. In general the lesser nnmber of lateral branches and the 

looser arrangement of the system aa a whole, as well as the 

heavier, thicker appearance of the separate parts in this spe- 

cifS make confusion unlikelj. There are only seven to nine lat 

eral brauches, which are more heavily and unevenly branched 

Fia. IT.— Frre and not Jufrequently enlarged at the end like a club. The 

"™aoilam ^T niovemeuts of the tree segments (Fig. 18) are both slower 

[Alter RBiiiiet,] and also weaker than those of T. aaginata. 

Life History.— The eggs resemble vitj closely those of the beef tape-worm, 
being only more nearly spherical ; they enclose a six-hooked embryo of exactly 
similar appearance to those ot Ixnia Bagina/a. No evidence is at hand on 
the way in which the embryo reach Iheir reating place from the intestine. It is 
evident that the naually more carelessly kept swine run greater risks of infec- 
tion than the cleaner cattle, and what was said of the probable method of in. 
feclion of the latter with the embryo of the beef tape-worm applies with double 
force to the hog. The development of the embryo of I'wnia eoUum does not 
Bi'em to be so rapid as that of Tmttia eaginnto; for the former haa reached 
in eight days, the youngest known, a size of only 0.033 by 0.024 mm. At the 
end ot Ihri'e iveeka Ihey are 0.8 mm in diameter, and in thirty-two days from 
1 to 6 mm. by 0.7 d) 2.5 mm. Even in the aniulleat bladder- worms mentioned 
the head projt-ction could be seen, and in those ot three weeks old the neck haa 
t;rown SO long an to be crooked like an "L." lu the aenond and third month 
the snckera and hooks are formed and further development is in the portion 
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between head and 
bladder — a part 
which,growing con- 
stantly larger and 
larger, compels a 
further twisting bo 

as to produce often ^^ic». is. — Movements of seflrment of Tmoia aollum, [ifter 

, . . , Davaine.] 

a complete circle 

and half of a second. Yet it is highly probable that before the close of the 

third month the pork bladder- worm is ripe and capable of being transferred 

successfully. 

Though man is the only host of the adult worm it is possible to bring 
the bladder-worm to a partial development in other animals, such as the 
rabbit, and the experiments show that both the bladder and the long worm- 
like portion which has developed between bladder and head are lost and only 
the head with a short thin "neck'* remain to form the starting point of the 
new worm. Experiments show that from eleven to twelve weeks are necessary 
to bring the worm to full development in the intestine and to cause evacuation 
of proglottids. 

Pathology. — The pork tape-worm gives rise to conditions in the human in- 
testine not unlike those caused by Tsenia saginata and already described. In 
keeping with the smaller size and less active movements of the worm the nutri- 
tive and nervous disturbances are less marked than in the case of the beef 
tape-worm. Were it not for another character it would be a less dangerous 
guest, for it haa in spite of the crown of hooks a less powerful hold in the in- 
testme than the beef tape worm. The peculiarity which makes it far more to 
be feared is the ability of the cysticercus to develop in the human body just as 
well as in the pig. Since the Cysticercus cellalossB, the bladder worm of the 
beef TsBTiia, probably never develops in the human system, the pork Tsenia is, 
in spit« of the less disturbance in the intestine, a far more dangerous species, 
for the proglottids and eggs which are discharged by the patient are a source 
of danger to himself and his surroundings so great that Leuckart says the 
removal of the worm should be regulated by law since the host of a Is^nia 
solium is a menace to all who are brought iu contact with him. 

In hogs experimentally infected by being fed ripe proglottids, as many as 
80,000 cysticerci have been found in the flesh; in those which are accidentally 
infected the number is not over 20,000, or about fifty to every ounce I The 
cysticerci are most common in the breast and shoulder muscles, tongue, and 
hams. In regard to the effect of the introduction of the embryos into the hog 
and subsequent disturbances, it may be said that it depends so greatly upon 
the number rather than the conditions, that no positive statement can be 
made. In the extreme case, however, the animal suffers definite cachexia and 
ultimately death. The condition of the muscles with the bladder-worm is 
known as ** measles," and "measley " pork is then the means of introducing 
the tape-vorm into the human system. 
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But the bladder-worm, as well as the adult Tsenia, are at home in the human 
body, and the infection with the embryos demands some explanation. Of 
course, the most immediate method is by the transfer of eggs from some in- 
fected person, and it needs hardly be said that the percentage of infection 
stands directly in proportion to the care and cleanliness of various regions 
and families, though, of course, accidental introduction of eggs in drinking 
water, on vegetables, etc., must not be forgotten. Self-infection is also ex- 
tremely probable, and it is by no means necessary that the introduction of the 
eggs take place through the mouth. If any digestive disturbances exist by 
which the ripe proglottids can be carried back from the intestine into the 
stomach by reversed movements of the intestine, the substance of the seg- 
ments would be destroyed by the stomach juices and the embryos set free to 
wander out into the body. It will of course be rare that this reverse action 
takes place in such a way that the proglottids remain in the stomach to be 
digested, for ordinarily the reverse movement continues and the contents of 
the stomach are also ejected from the body. Numerous cases of the vomiting 
of proglottids are known. 

So much is certain : the infection with the cyst'cercus is most dangerous for 
the host of the adult worm and those who brought it in regular contact with 
him. The pathological conditions brought about by the CysticercuB celluloam 
vary greatly with its seat. In the subdermal tissue or body muscles no appre- 
ciable harm is caused by one or even a few. In the heart muscles their pres- 
ence is more to be feared and the exact location will determine the nature of 
the trouble caused by them. Dangerous functional disturbances and patho- 
logical chatiges are due to their lodgment in the eye, as is not uncommon, and 
finally the brain bladder-worms are the cause of extreme symptoms of nervous 
disorder which vary greatly in the special case. Enough has been said to 
show the dangerous character of this human tape-worm and of the necessity 
of guarding against such an unwelcome guest. 

Treatment.— What was said with reference to Tsenia, fra^ina fa applies equally 
well here. Treatment should not be undertaken except under the advice and 
direction of an experienced physician. Fortunately the habit of eating raw or 
rare pork is very seldom met among us in the United States and hence no doubt 
the comparative infrequency of the pork tape- worm. The real precaution 
should be on the part of the swine breeder that his hogs do not become infected 
and hence are not in condition to spread the infection. On this point Lenckart 
says: "It is not alone thedistribution and abundance of the tape-worm which 
is tiio decisive elements in the question, but in much higher degree the care and 
nourishment of the swine. * * * As a matter of fact the introduction of 
stall feeding is said to have reduced the bladder-worm sickness noticeably in 
many places. A favorable result is, however, only to be expected when the swine 
are at the sam« time kept decently clean and have no access to dung heaps and 
privy waste which are both to a certain degree suspicious. The food also must 
naturall3' be kept from any sort of contact with human excrement and any 
tape-worm patient must be at once removed fr^m all contact with the swine or 
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from the Ticinit?." Whnt keen (%DBure his remarks contaiu on the methoda 
adopted by some breederB. DOt only in Qermany, but here amoDg us in the 
Duited States; and who hae not seen pig pens which could hardly be called 
"decently" dirty!! 

The narclned Taenia.— Tjenia marginntn Batech 1786. 
%\H.—TtBDiii » cjBticerco tenaicolle Kflchonm. 1853. 

The largest oi theTcetiias ol the dog: length 1.5 to 3 m. Head quad rau- 
ar, 1 mm. ia diameter. Suckers weaker 
1 smaller tlian iu T. £r>/iu)ij,hookeo[ much 
eainesize, bnt aliri)niei-,32 to 42 in num- 
, nsnally 86 to 38. Neck but little thin- 
than the head. Proglottida evident close 
ind the headjthi'y increase in widlh grad- 
ly, beeoiuiiig quadratic SO lo (JO cm, 
lind the head. The posterior edge of the 
iglottid projeetd and shows a wavy ont- 



The I 



, aegn 



i.wide.by 9 to 11 ram. long. Uterus with 
irt median stem and lew (at most 8) 




Fig. 19.— r^BfllR warglnnta. natarslalH: .1), larf^ book; B, email hopl:; ,4 nnd S magniatd 
J» times. [Atwr Uulliiei.] ^ 

lateral branches nliieh are themselves supplied with strong brunches reaching 

far forward and bach. Eggs round, 0.031 to 0.036 mm. in diameter. 

This Tseiim (Fig. 10.) liv.M iu the small intestine ol the dog and wolf. It ia 

by far the largest of (he canine tape worms and is but little smaller than the 

pork tape-worm of man Cor wlilch it has been often mistaken. Its lai'va ia 
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knowD as Cyatkenna teoaicoIHs (Fig. 20),it 
iivesflingly or in groupsio the onieot am, liver 
and other viacera of rumiDants and ewiae- 
It is particularly characterized bj the enor- 
mous caudal vesicle nbich reaches a aiie 
of 160 mm. in length by 60 to 70 mm. in 
width. The neck ia long and thin and the 
head mionte in comparison with this enor- 
moDS bladder worm. Ten to twelve weeks 
HufScc for the development of the adult and 
for the ezpnIsiOD of ripe proglottlds. 

Pathoixiot. — lu Gnrope this Tmnm ie 
very common in the dog being varyingly 
present in from 78 per cent in Iceland to 5 
per cpnt atLyoiis, France, of the nnimals ex- 
amined. More important is the bladder- 
worm found in cattle, aheep and goats. It J;}?- ^^j-^""""". teaaieom. 
.'. '^ ,, " . . . with ths he«d everted. NtttnralaliB. 

IS present orainarily m Hmall numbers but [Alter lumiet.] 
if one of these swallowa at once a fragment of the TxDia recently voided by a 
dog, the emigration of the larvte to liver and peritoneum gives rise to hepatic 
hemorrhage, terminating fatally in many cases. Though frequently classed 
ns a parasite of man, the statement rests on a misquotation, and in spite of 
the close intimacy of man and dog in Iceland, wk're the parasite is very com- 
mon, it bos never been found in the human system as adult or larva. 

The Serrate Tape-Worm, Tsnia fieiTatoaoezel7S3. (Fig. 21.) 

Total length 60 to 100 cm. ; head large, approximately spherical, 1.8 mm. 
in diameter, armed with a double crown of 38 to 48 hooks (Fig. 22). Neck 
ilighlly smaller than the head, 1 to 3 mm. long. Proglottlds at first very 
narrow, becoming quadratic at 20 to 25 mm. behind the head, ripe proglottlds 
10 to 12 mm. long, 1 to 5 mm. broad. Anterior edge of the proglottlds nar- 
rower than the posterior whereby the chain appears serrate ("eaw-toothed"); 
uteras, with long median stem, having on each side 8 to 10 lateral branches, 
themselves abundantly and irregularly branched. Eggs 0. 086 to 0.040 mm. 
long, by 0.031 to 0.036 mm. wide. 

Tieam aerrata lives in the small intestine of the dog In company with 
the last species, with which it is often confused. It may be easily distin- 
gnished, however, by the form of the uterus (Fig. 23), as well as by the forms 
of the hooks (Fig. 22). These are at least a third longer and stronger than in 
T. marginata (Fig. 19). Doth the head and the suckers arc also larger in this 
species. The larva is CyaticercUB p'miform'wZ^iisr, which is found in tlie peri, 
toneum of the rabbit and bare. It is widely distributed, and ia not uncommon 
in rabbits in Lincoln. 

Pathology. — In northern Europe it seems to be rare, only one dog in 500 
at Copenhagen being infected with this species ; in France ii is mach more uom- 
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[Alter SsUllet. 



mon, being foand in 27 iloga 
(jut of 100 at Lyons, and bting 

The Cjsticercas is not ordin- 
arily Bufficiently abundant to 
canse trouble, thongb if nnmer- 
OUB tbe reverse is true. Id any 
case it causes dangerous lesions 
in its pa SB age through tlje 
liver or peritoneum. 

Both larva and adult are i 
com mon in Lincoln. | 

The Thlck-Xecked Trania, Twaia crasBKoUis Bud. 181 0. 

Total lenfctb 15 to 60 cm. Head hemisphericBl 1.5 to l.T inm. in diameter, 
with a double row of 29 to 52 hooks (Fig. 24). Neck indiatinct, as broad or 
broader than the head. Ripe proglottida 8 to 10 ram. long by 5 to 6 mm, 
irid«, with projectiug comers. Eggs spherical 0.031 to 0.037 mm. in diametei'. 



X u. 






X las. 
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Tbis parasite liv^ in tlie mnall inti>iitlQe of tlit house cat aud numerooa 
wild epecies, IIb bla<l del- worm, tlie < ysticercite iiiariolaria, is fouad in the 
liver of tlie rat, mouse, and nild apeciee of the i^iiua. In appearance this 
Wadder-worin is very peculiar; the vesicle is verj poorly developed, while the 
body is long and divided into sp;;meDte; it variea iu total length from 3 to ^0 
cm, and more. Curroasl; enou|{h the entire bod; 'wt lost when the larva is 
bronght into the stomach of the cat, and only the bead survives to attach 
itself in the intesline and to develop anew the TienJa. 

Pathology. — The worm is not infrequently present in large numbpra in the 
inteatine of the cat, aud especially after invasions of rat armieii liave cansi'd 
veritoble I'ptzoolice among the cute, giving rise to inflammation, fatal in some 
canes. Zschoklce records ita occurrence also in the stomach, where it causes 

n Lincoln, where they seem very 

The "tJld " Tape W«rm, Ttenia cwnaraa KQnlienm. 1853. (Fig. 25.) 

Total length 40 to 60 cm. Head penr-shaped, small, 0.8 mm. in diameter, 

armed tvith adoablerowol28 to32 books (Fig.2Ql. Neck long, slimmer than 

the head; proglottids nnriow, square at 15 to 20 em. from the head; ripe 

segments, slightly elliptical, 8 (o 12 

/ mm. long, 3 to 4 mm. wide. Uterus 

f with median stem, and 20 to 25 

I branches on either side, which are 

I nearly parallel, simple, and not long. 

I Eggs spherical, 0.031 to 0.036 mm. 

I in diameter. 

The "gill" tape-worm lives in the 
tatter portion ol the small intestine 
ol the dog. Its bladder. worm, known 
as CcenuruB ceiebra/is Bud., under- 
goes its development in the brain or 
J spinal cord ol the sheep ordinarily, 

f but also less commonly of cattle, 

t horse, and numerous wild herbivorous 

r l.iPK History.— If ripe segments ol 

[- the tape-worm ari! fed to a lamb the 

r" six-liooked embryos become free, pen- 

etrate the walls ol the intestine, and 
are taken uodonbtby the circulation 
to the various organs. Iu some, as 
the lungs, liver, or heart, development 
goes on to a certain penod, then eeasee, 
and the embryo perishes. On the 
other hand, those which reach thebrain 
or spinal cord find conditions under 
FIB. «.-Tmni« ™=<,rM, naturttl .1«. ^ '''"'' f"^? continue to develop. Here 
[Atler BnUilM.] they grow in two to three weeks to a 
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diameter of 0.6 to 3 mm. The flrdt indication ol a head comes at about five 
to six weeks, aud lu\i duvelopmeuL ia rotiched in two to three mouths'. They 
are then bladders, vurying from the aize o[ a eh,^rry to that of a hen's egg. 
(Fig. 37). The wall is then translucent aud covered with little white spots ia 




Fig. Se.— Hooks ol Tanlx eannraa: FIk. ZI.~CtennrnB cfrfbralls, alco- 

Xsr.O. [Alter llnilLiHt-l boHc epBeimcn. [AtMrNBoiuBun-] 

irregular groups. These spots represent each a tapeworm head, and the to- 
tal number may be 500. When introduced into the inteatinB of a dog the 
various heads may each give rise to a tapeworm. The (ievelopment of the 
adnit is rapid. Leucltart says that ripe segments are found in from three to 
four weeks. It is ordinarily true that only a certain number ol the heads 
actually develop, the weaker goinfr to pieces. 

Pathology.— The aduit worm lives commonly in shepherd dogs in considera- 
ble numbers, varying from a dozen to two hnndred. The distuibance to the 
dog is, however, in most cases, insufficient to attract attention. With the 
larva, Ccenuius cerebralis, the matter stands very differently. While the em- 
bryos are active and passing through the tissues, the sheep show only in severe 
cases signs of disease. Later on symptoms are aggravated by two causes — 
irritation and pressure connected with the growth of the t'cenarus. The pe- 
culiar actions of the sheep Rive to the disease its name ol "gid." or ''si aggers," 
aud the symptoms can hardly be mistaken. Death occurs in six week from the 
appearance of these symptoms. The only danger of confusion lies in the dis- 
ease known as "false gid," which is caused by the larvffl of Oestraa ov;s, or 
"grnb-in- the- head." In this case symptoms of catarrh are preijent and there 
is less of the turning which is characteristic of the true gid, 

TuBATMBNT.— A method of cure is here as before difficult to suggest. The 
process of trephining, i. «., of removing a portion of the skull and then punc- 
turing the bladder has been advocated. The operation is, however, one which 
requires considerable skill and its success somewhat uncertain. Furthermore 
the impossibility of such a plan when the flock to be treated is of considerable 
size needs no further explanation. It will be probably more practicable in all 
cases, save those of extremely valuable stock, to kill the animals affected. 
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In thiacase preventive treatment ianot only posBiblebnt idvoItbh no difBcnl- 

ties at all beyond tlie carelul and preciae obserfationa ot the rules laid down. 

The hends ol sheep whicli are slangli tured or which hare died should not be left 

where the do|{a can have acceaa to them. Tbey should be boiled or barned. 

The same holds true of the viscera. At the aame time the dogs should be 

regnlarlj and carefully treated for worms so that the paeture ground bo not 

inlected by their droppings. The treatment and handling oF the du)^ may well 

. be the same aa that recommended lor Tania in&rginata. If the dogs are kept 

free from the adult tapeworm, the flocti cannot become infected with the 

"gid;" and the stock raiser cannot afford to have bla dogs io- 

fected, not only <m account ot this epeciea, but also on occonnt of 

those already deecribed and because of the neit species wliich ia 

even more daugeroua. It ia advice which cannot be too often 

repeated. — Keep the dogs free from tape-warms. 

Tienia echinocciu v. Siebold 1S53. 

SrH. — Ecbiaococciter ei^binococcas Weinland 1861. 

A minut« tapeworm (F:g. 28), only 2.5 to 5 mm. long. Head 

nmall, 0.3 mm. in diameter, rostelluin projecting, armed with 

thirty to forty hooks in a doable row. The chain ia composed of 

only three or four segments, ol which the laet alone is ripe and in 

BJie exceeds the rest of the body. 

Thia tapeworm is at home Jn the beginning ol the small intes- 
tine of the dog, where it ia found in conaiderable numbers, even 
thousands at once. It has a wide distribution; in Iceland it ia 
found in twenty-eight doga out ol 100; in Switzerland in four out 
of 100, and in France seven oat ol every 100 are thus infected. 
In Australia it is said to bf. very common, and in the Cnited 
States it has been certainly reported but once or twice. 

The larva or bladder worm is known as a hydatid, the Scbi- 

ooeoecaB poljmorphuB Dies., aud undergoes its development in a 

great variety of host, as well ae in almost any part of the body. 

Man, cattle, sheep, swine, dog, eat, horse, rabbit, and half a score 

Fio. M. of other forms are said to shelter it. 

'^Vb\nococ- LtPB History.— The cjtperimenta of Leuckart and others have 

COB "> »'|fl- placed the connection between the tapeworm and the hydatid be- 

P8^^nclto^ yond question. Shoats seem to be the most favorable animals 

lor experiments. In one case the ahoat was examined four weeks after being 

fed with the ripe aegmenta ot the tapeworm. In the midst of small nodales on 

the aurlace of the liver were spherical bodies of 0.25 mm. in diameter with a 

clear capsule and granular contents. In the case of those killed at ttto 

months the hydatids were double this size and had begun to collect a watery 

fluid. In nineteen weeks the hydatids had grown to a diameter of 10 mm., but 

in spite of the size no trace of a head could be seen. When the hydatid has 

reacheda diameter ol 15 to 20 mm., the heads arise in considerable numbers on 

the inner layer of the hydatid,uotdirectly,bnt within brood capsules or prolig 
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erous vesicleB, 
(Fp, Fig. 29) 
which arise as 
papillflB on the 
inner surface of 
the hydatid, 
and later be- 
come hollow. 
In each of 
^P'* these brood cap- 
sules a dozen 
heads appear, 
first as mere 
knobs, and then 
within each the 
snckers and 
hooks. The 
heads of any 

Fio. 29.—Echlnococcn8 polymorphua: dtaKrammatlc, ct, cntlcala or brood capsules 
hydatid membrane; m, inner or germinal membrane: r^ secondary yes- 
icie in formation; vli, the same in the interior of the bladder; vie, may Vary 
external secondary vesicles; yp, proligerons vesicles; vpfU Internal „r.txo^\xr \n atra 
tertiary bladders; Fp/e. external tertiary bladder. [After Railllet.] greaiiiyin age 

and size. The 

hydatid hajs then developed on its inner surface in these numerous brood cap- 
sules countless heads which, under favorable conditions, will develop into as 
many tapeworms. But this is not all. Secondary or daughter bladders {vf, 
Fig. 29) may develop and become separated from the original Echinococcua, 
either on the Outer surface or on the inner (f/j), and these may give rise to 
tertiary bladders ( vp/i), etc., until the mass of the whole has come to be very 
great and its weight even to thirty or forty pounds. It should be mentioned 
that either the primary or secondary bladders may remain sterile, i.e., with- 
out heads. 

A form of the Echmococcua which deserves especial mention is the E, mnlti- 
Jocularis; this is rarely found in cattle and swine, but almost exclusively in 
man, and generally in the liver. It was formerly regarded as a tumor, and 
consists of numerous groups of bladders embedded in a common stroma* 
When cut small cavities are found irregular in form, and filled with a trans- 
parent gelatinous substance. The nature of this structure was first demon- 
strated by Virchow, who showed the mass were caused by a continued external 
proliferation of an Ecbinococcus; the beginning of such a process is indicated 
at the right of Fig. 29 ; occasional heads or hooks serve to demonstrate the na- 
ture of the structure. 

Pathology. — Among all the human parasites this enjoys the widest range 
of location, and not an organ is free from its visits. Generally only one or a 
few bladders at most are found, and then (near each other) in the same or 
neighboring organs; and commonly the liver (Fig. 30) is the most frequented 
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meas'nred 23 In. long by U In. biKti, and weighed 36 Ibg. [AFMr Rallllet.] 
organ. Tbe Echinococcus bladders have the power ot proliferatiou, aDd may 
give rise to nesla and series ol bladders. The (ffowth is slow, na already noted, 
in connection with the life history, and variable in different cases. Further- 
mom, the form and character of the orpan invaded exercise a great influence 
on the giowth ot the poraHite. It is occasionally true tliat the increase in siie 
goes on tor thirty or forty years before an operation is necessary to remove 
the hydatid; but generally a much shorter time, some two to six yearB, ia sot- 
ficent to cause the death of the host. The limit of the disease depends also 
even more on the organ invaded and the exact locality; the more vital the 
organ and the closer the relation of the hydatid to the large blood vessels, for 
instance, the more serious the case and the quicker its termination. 

It is evident that so long us the Echinococcvs is small, the distarbances are 
BO minor as to attract little attention, but (vilh the growth and accompany- 
ing pressure come functio*al disturbances ol the severest character. The ex- 
act nature of those varies with each rase according to the exact location of the 
parasite and the direction of the pressure exert«d by its growth. For the hu- 
man hydatid no limit seems to tin set to its stzp, and the ultimate resource lies 
in the surgeon's knile. Wlien one considers the method of growth and the size 
reached before the malady becomes evident, it is not at all strange that the 
destruction of organ substance and the intimate relation ot vessels make the 
operation diHicHlt and dangerous. Tn Germany only fifty percent of the opera- 
tions result successfully. It may well be doubted if any known parasite is so 
n)uch to be dreaded as the Ecbinococcus, and it is by no means welcome news 
that this tormisDov beyond adonbt in onr own country. Exact reports as to 
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its present distribution are entirely wanting, and the attention of the proper 
authorities should ba turned to the subject that if possible the parasite may 
be wholly rooted out. 

In addition to those already described in the foregoing a couple of other 
species of tapeworms are found in dogs. For convenience in determining 
these species I give here a table taken from Neumann (p. 448). 

''The eight species of tapeworm, a summary description of which has just 
been given, are sometimes difficult to distinguish from each other — the first 
five especially. If T, Krabbei be excepted — because it is not likely to be ob' 
served in our country, as it has its origin in Reindeer — an exact determina- 
tion may easily be arrived at by referring to the following table: 

230^ to 260/i long; 
genital pores very 
salient Taenia serrata 

136/i to 167fi long; 

genital pore not 

very salient T, serialis 

180/JL to 220/z; 
length of mature 
^ segments double 

Single ^ Small entire; that of their width.. jT. mar^iwa^a 

1 50 /z to 170 /m; 

length of the ma- 

ture segments 

treble their width.. T. cwnnrus 



Head 

armed; 

Genital 

pore 

marginal 

and 





bifid; 


Numerous 


hooks 


proglot- 




tides; 




Strobila 




several 




centime- 




tres long. 




Small 


entire; 


hooks with 


large 


guard — 


hooks 



13 or 4 segments; some millimetres long...T. echinococcus 

double and bilateral Dipylidium caninum 

Head unarmed; sexual orifices on the ventral Burf eice,...Me8oce8toides Hneatus 

When one considers the character of these worms and the diseases they may 
spread among men and the domestic animals it will be evident that a strict 
control over the sanitary condition of the dog should be exercised by every 
owner, and it may well be asked whether the removal of a few hundred thou- 
sand of the stray curs which abound in all parts of our country would not be 
a sanitary measure of great value. It requires no explanation to show that 
the vagrants are the very ones most likely, by virtue of their omnivorous 
habits, to become infected, and, on account of their nomadic life, to carry the 
parasites from i)lace to ijlace. 

Often it seems that the tapeworm has no effect on the health of the dog; on 
the other hand, Twniasis may produce symptoms of intestinal troubles and 
even at times nervous symptoms also akin to those caused by rabies. 

The presence of the tapeworm may be recognized usually by the segments 
voided with the fasces. Their removal is on all accounts to be desired and 
their presence in farm or pet dogs should not be endured for a day. After re- 
viewing many cases in detail, Neumann gives the following recommenda, 
tions and remedies (p. 453) ; 
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" The tapeworms are not therefore absolutely free from inconvenience to the 
dog, and it is advisable to free that animal from them, in order to prevent ac- 
cidents which they might occasion; and this is more to be urged in view of the 
possible infestation of man and the domesticated herbivora by the bladder 
worm issuing from these Twuim, This recommendation is particularly appli- 
cable to sheep dogs that go among grazing flocks, and to those which-^rare in 
this country— live in such close companionship with man that the proglottides 
expelled along with their excrements may not contaminate the water he 
consnmes. 

'*The administration of tasniafnge should be prepared for by a fast for twen. 
ty-four hours; enemas may also be useful. 

"Many tsdniafuges have been proposed and employed. 

'•The aethereal extract of male shield-fern is certainly one of the beBt,and two 
to eight grammes in capsule or pill produces a prompt result. Trasbot states 
that remarkabls effects are obtained by mixing the extract and the tincture- 
two to eight grammes and eighteen to forty grammes. But this preparation 
has the inconvenience of being very irritating to the intestine, and to require 
the addition of a large proportion of some excipient. An excellent mode of ad- 
ministration is that practiced at the Toulouse clinic. The dose varies accord- 
ing to the weight of the animal — about fifteen grammes for a setter — and is 
mixed with a quantity of castor-oil, which is also proportionate to the weight 
of the dog. The evacuation of the tapeworms is almost certain, and often 
takes place within an hour after the remedy has been administered. 

"Trasbot also recommends birch seeds (graioe de bouleau), given in milk for 
four or five days, in doses of 10 to 20 grammes, as an excellent and perfectly 
safe agent. 

"The English more particularly employ calomel in doses of 0.25 to 1 gramme 
in a spoonfool of syrup. Deladre-Blaine recommends oil of turpentine, 2 to 4 
grammes, given in yolk of egg for some days. 

"Kousso is particularly serviceable. It is given in doses of 10 to 30 grammes 
the flowers being pulverized and mixed with 35 grammes of sugar in some 
spoonful of infusion of tilleul ; or the leaves are infused for a quarter of an 
hour in one-fourth of ^ litre of tepid water, and the whole is administered 
when the animal is fasting. An effect is produced in about two or three hours. 

"Pomegranate bark is also efficacious, employed in doses of 50 to 150 
grammes in decoction with 750 grammes of water, reduced to 500 grammes. 
Three doses of this are given at intervals of an hour. The fresh root is to be 
preferred as being more certain. Treatment is completed by the administra- 
tion of a purgative — 30 grammes of castor oil— three hours after the last 
dose. 

"For twenty years karaala has held an important place among tsBniafugesi 
audit is also a purgative. It is given in 5 to 10 grammes in pill, and it may 
be useful to repeat the dose two or three days after. The seeds or nut of areca 
catechu in powder are a good tseniafuge for the dog. They should not have 
been gathered for more than a year. They are given in doses 5 to lOgrammes, 
mixed with butter in the form of pills. The Tgenise are ejected in a few hours 
afterwards— rarely longer than eighteen hours; but if no effect is produced in 
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about two hoars, the action of the drug may be expedited by a doHe of castor 
oil. Areca-nat has the iDCODvenience of being often vomited by the dog. 

" Delematte has constantly obtained expulsion of tapeworms by the employ- 
ment of sulphuret of calcium, in doses of 1 to 5 grammes for young dogs, 3 to 
5 for adults. A purge of castor-oil is given an hour afterwards. 

*'I am not aware that calomel is much resorted to as atceniafuge in England. 
Powdered areca-nut is perhaps the most employed, in doses of 15 grains to 2 
drachms — about 2 grains for every pound of the dog's weight — mixed in soup, 
mucilage, the ordinary food, or, best of all, milk. Previous to the adminis- 
tration, the bowels should be emptied by giving a simple laxative, and then 
the animal should be kept without food for several hours. Sometimes the 
areca-nut powder is combined with 10 to 15 minims of male shield-fern extract, 
and this is said to be the most effectual remedy for tapeworms in dogs. If 
the parasites are not removed a second dose of the mixture is advisable sev- 
eral days later, when, should the result be still unsatisfactory, the animal 
strong, and the bowels not much relaxed, a moderate dose of castor oil and 
turpentine will sometimes bring away worms that were previously immovable. 
—(Dun)." 

Sub-family — ANOPLOCEPHALiNiB. — The tapeworms which compose this group 
have the body lancealote at the head, which is without proboscis and hooks; 
the segments in general are broader than long, and finally the eggs are pro- 
vided with a delicate yolk membrane and a chorion enclosing the embryo. 
It is always prolonged into two horns, the so-called pyriform apparatus. 
The development is entirely unknown. Worms of this group live in adult con- 
dition in the small intestine of the herbivorous mammals. It forms hence a 
most important group for the stock-raiser. 

These tapeworms have been the subject of extended study by Dr. Stiles, of 
Department of Agriculture, whose results are embodied in a bulletin of the de- 
partment, from which the following data are selected. Stiles calls attention to 
the uselessness of descriptions based on external form alone, since it was due 
to this tendency that at least three distinct species were classed under one 
name. When one considers that every separate species forms a separate source 
of infection, it is evidently important to be able to distinguish readily the differ- 
ent species. Segments stained and mounted are the only safe guide to deter- 
mine the species, and those segments with well developed ovaries and testes are 
best for this purpose. 

Stiles gives the following key for the determination of the adult Cestodes of 
cattle and sheep : 
1. Uterus, double; genital pores, double; eggs, with well developed pyri- 
form apparatus... r. Moniezia R. Bl., 2. 

Uterus, single; transverse, with ascon-spore-like egg sacs; genital pores, 
double or irregularly alternate; horns of the pyriform apparatus not 

developed Tbysanosoma Dies., 10. 

Uterus, single or double and without ascon-spore-like egg sacs; genital 
pores irregularly alternate; eggs with a single shell; strobila narrow; 
testicles absent from median portion of median field. 

Stilesia Rail, 11. 
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Doubtful species 9, 12. 

2. MoDJezia, 

Interproglottidal glands absent 3. 

Interproglottidal glands present 4. 

3. Dentkulata Group. 

Genital pore in anterior half of lateral margin M. alba. 

Genital pore in posterior half of lateral margin M. dentkulata. 

4. Interproglottidal glands linear, not gronped around blind sacs 5. 

Interproglottidal glands grouped around blind sacs 7. 

5. Planiaaima Group. 

Interproglottidal glands very prominent and long (broad in reference to 
segment); head not very distinctly lobed; opening of suckers slightly 
elongated; segments attain 20-26 mm. in breadth M. plauissiina. 

Interproglottidal glands short and not prominent 6. 

6. Head very distinctly lobed and sharply separated from neck; opening of 

sucker round; neck as broad as head ; segments attain 10-12 mm. in 

breadth Af. BenedenL 

Lobing of head less distinct; head not so sharply separated from neck; 
neck filiform; segments attain 8 mm. in breadth; thinner than forego- 
ing species M, Neumanni, 

7. Expansa Group. 

Testicles. generally in form of two triangles; space frequently left between 
the uteri in the median line; head pyriform, almost square when 
viewed in face; segments attain 6 mm. in breadth; end segments oc- 
casionally as long as broad Af. trigonopbora. 

Testicles generally in form of a quadrangle; no space between the fully 
developed uteri; end segments never as long 3» broad 8. 

8. Head oblong when viewed en face; not lobed; suckers not distinctly 

raised; entire strobila thin; segments attain 9 mm. in breadth; end 

segments narrower M, obJongiceps, 

Head more or less distinctly lobed; nearly square when viewed en face; 
sucker raised; openings decidedly elongated; stobila often quite 
thick ; posterior portion frequently orange color; segments attain 16 
mm.— perhaps more— in breadth ; end segments show a tendency to 
break off 1-3 at a time .'. Af. expansa. 

9. Neck absent ; head large, decidedly lobed ; openings of sucker round ; seg- 

ments attain 8 mm. in breadth ; doubtful species M, nuUkoUis, 

10. 1 hysanosoma.— 

Head very large (1.5 mm.); square, lobed testicles in median field; pos- 
terior flap of segments fimbriate; genital p<jres double, lb. actinioides. 

Head small; testicles in lateral fields; posterior flap not fimbriated; 
genital pores irregularly alternate (rarely double) Tb. GiardL 

11. Stilesia.— 

Modian portion of nr.edian field occupied by a transverse uterus; "head 
2 mm. in diameter.'^ S. centripunctata. 

Median portion of median field transparent; two lateral uteri in each 
segment; "head less than 1 mm. in diameter." S, globipunctata* 
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Doabtlul { Segmenta 2 mm. broad by 5 mm. long Tienia Yogil. 

Speciee. ( Enil BM;mtiila8 mm. broad 7'. erueigerit. 

The genaa Moniezia m characterized b; the two full Hets oF genital orgaiiB 
with two uteri and two lateral pores in eath Hegment; Kenital canals cross 
the longitudinal caualnand thenerTes doranll]'; ef;);swith well developed pyri- 
form body. The genua is divided into three groups {a) Planissima group, 
characterized by the linear — not grouped — arranyieinentof tiie in terproglot tidal 
glanda; (b) Lxpansa group, characterized by the interproglottidal glanda 
grouped around blind sacks; (c) Oentkolata group, comprising forma in 
which interproglottidal glands are ubaent. 

As types of this genus, we shall consider the species representing the first 
group. 

The Flat HonlesEia H. planhaiwa S. and U. 1893. 

SvN.— 7jenia espaasa, in part, of all authors. 

Total length 1 to2ra., yel- 
lowish ; head quadrate. 0.4 
to 0.9 mm. broad ; four sucL- 
ers 0.20 mm. in diameter; 
segments at first extremely 
short; always much broader 
than long, and longer than 
thick; ripe segment 11 to 26 
mm. broad by 1 to 1,75 mm. 
long; interproglottidal 
glands linear, large and very 
disljnct; genital pores double, 
situated in the anterior por- 
tion o( the lateral margin; 
vagina nnd cirrus in the same 
Iransverse plane; on the right 
vagina ventral, cirrus dorsal; 
on the left vagina dorsal, cir- 
rus ventral; testes confluent 
iu the middle line; uterine 
folds enter the lateral fieIdH; 
ff^B 0.0C3 mm. in diameter; 
bulb of thepyrilorm nppara- 
lUB 0.020 mm., horns 0.042 
mm., embryo O.OIC to 0.018 
mm., hooks 0.009 mm. in 

STBHCTune.— The worm is 
remarkably flat and broad 
(Fig. 31); nnd yellowish when 
lrenl[; when preserved it bs- 
coinea whitish. The segments 
increase in breadth very rap- 
idly ; theyare very regularand 
the posterion flap of the seg- Biigmij a 
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meat overlapping the neit Following one 
is extremely distinct. When viewed from 
the apex tlie bead (Fig, 32) is nearly aqaare; 
the auckerH are at the lour corners and 
tnmed slightly forward, and the cavity of 
the Backer is round though the opening is 
oblong; lis muHcular walls are thick. The neck in some 
specimens appears short and thick, in others, however, 
very long and thin; in the examination ot material 
much confidence cannot be laid upon the aizeot the head, 
and flattened specimens enre to be mora or less arti- 
Scial. The bead of tresb specimens generally 1 
0.7 to 0.9 mm. in diameter. 



The segments are flrut very short and indistinct, but they soon become 
broader, longer, and sharper in outline; 7 to 1'2 mm. From the head, i. e., 150 
segmpiits, the aejtments measured 0.062 to 0.112 mm. long by 1.6 lo 2 mm, 
broad; eegmenls 70 mm. from the head measured 4 mm. broud by 0.3 to 0,55 
mm, long. The posterior border of every segment is slightly vavy and over- 
taps the anterior border oF the next following segment. Segments 11 cm. 
From the head measure R nim. broad and 0.4 mm. long; the genital pore is 
diutinct and male and female canals are eaaily seen, the uteri aloue are not 
viflible. The arrangement ot the various organs, however, can be beet seen in 
Bi'gments 180 to 400 mm. from ttie head, which measure 9 to 13.5 mm. in 
breadth by 0.67 to 0.06 ram. long. These segments are quadrate in form. 

The Qrat thing which strikes the eye in the stained specimen is near the 
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joining of the segmentB the deeply col- 
ored line which runs parallel to the 
posterior edge of the segment in 
which it lies; on examining this in 
sections it is found to consist of elon- 
gated cells and constitutes the so. 
called interproglottidal glands ( ig, 
Fig. 85) the linear arrangement of 
which is characteristic of this group 
of the genus Moniezia, 
The arrangement of the sexual or- 

inal receptacle; od, oviduct; or, edjce of tion of figures 83 and 34. The male 
ovary: s.^., shell-ffland; vdt. yolk duct; yg, • j. « xi. ,^ «.^„ii 

yolk gland (vitellarlam.) fAlter Stiles.] organs consist of the numerous small 

testes scattered through the entire central portion of the segment. The vas 
deferens, or male canal, crosses the ovary in a number of coils and communi- 
cates with the cirrus pouch in which the cirrus lies inverted; the male genital 
opening always lies dorsal to the vagina on the right, and ventral on the left. 

BVom the female pore the vagina turns directly inward to an enlargement 
of the receptacle; (rs, Fig. 3^:) this is continued by a small canal {od) which 
crosses in the center of the complex of organs a small spherical gland, the 
shell gland ( ag ); the large fan-shaped gland in front of this is the ovary, 
the smaller one behind it is the yolk gland (v^). The uterus makes its appear- 
ance in older segments and the uteri of the two sides arise separately; as 
they increase in size by the accumulation of eggs they make numerous folds 
which (Fig. 85) completely fill the center and sides of the segments, even 
crossing the longitudinal canal dorsally. In the center the two uteri come 
together so that it is impossible to distinguish them; but before this stage 
is reached the other genital organs atrophy and disappear; the measure- 
ments of the eggs have already been given, and the character of these struc- 
tures will be clear from an examination of the figure. 

This worm is a common parasite in the small intestines of both sheep 
and cattle. It is found in France as well as the United States, where it seems 
to be generally distributed. The life history of the tapeworm is entirely 
unknown; all attempts to infect lambs by feeding them the segments directly 
have entirely failed, as might be expected since the analogy of the develop- 
ment of other tapeworms forces us to assume that the embryos pass first 
into an intermediate host, in which the larval stage is developed, before 
they are ready to develop in the intestine of the sheep. 

Pathology. — The tapeworm disease may be positively diagnosed by 
finding the segments voided from the sheep with the dung. These will not, 
however, appear at an early stage. 

The first indications of the disease given by the animals are uncertain, and 
usually escape notice as the small size of the young tapeworm produces but 
little disturbance in the jntestines. As the tapeworms increase in size they 
fill the intestine and give rise to digestive and nervous disturbances; the 
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lambs become poor and thJDDer, the; grow weaker, and the inucona earfoces 
are pale and the fleece dry and harsh; the; exhibit also a tendency to take 
food and drink very Irequeiitlj. In severer cases diar- 
rhcea beconies pronounced, and thej die Cram sheer 
exhauatjon-. The disease is very daitructlre to lambs 
and yearlings, aod is moat prevalent in the Bumini'r 
seoaan. If the young aaimale pass safely through a cer- 
tain period they are apt to recover. 

Tbb ATM B NT,— Since the life history of the parasite is 
entirely anknown, the only preventive treatment which 
can be sug^ated ia the observance of those sanitary 
rules which have already been emphasized. 

Medical treatment is oF some value in case the disease 
is recognized in its earlier stages. It ia, however, not 
to be recommended in the case of animals already re- 
duced to a low condition of health, Nameroue receipts 
for the compounding of eubHt,anceB which will remove 
the tapeworm may he found in veterinary publica- 
tions. The author hardlyfeels coraiwtent to decide be- 
tween them. O! couree the conflaing of the infected 
animals and the removal and destruction of the seg- 
ments voided from the sick'sheep are necessary to 
prevent re-infection ol the flock. 

Here as elsewhere too great weight cannot be laid on 
the necessity ol preventive methods, eince the aiiimale, 
even if cured, remain long in a very poor condition of 
health. 

No other member of the Pt/inissima, gronp has yet been 
found in America. As a type of the Expansa group, I 

The Broad Monlezfai Moniezia espanaa. (R. 
1810) R. Bl. 1891. 
SvN.— rienia ovJna Goeze 1782 ; HaljBia ovma Zeder 
1803; T.denlicutoa Mayer; T. expansaln part of many 
authors. 

This broad tapeworm (P^g. 36), which has hereto- 
fore been regularly confused with the preceding species, 
but is easily distinguished from it on anatomical 
gronnds, bos a very wide geographical distribntiou. It 
is found in England, France, Austria, Italy, Brazil, and 
mfofaoiM^oD^lSSptoS^ the United States, east and west. No doubt it will be 
'»'"ni;a"SteraroBkit "'*'' "'"' '" °*^^'' '""I'lt'^B ^'^o. Total length 4 to 5 
tidal mand. [Ait*r mm,: anterior part white, posterior part yellow. Head 
^"'""' (Fig. 37) 0.36 to 0.7 mm. -in diameter, more or less 

square, slightly lobed; suckersdistinctly raised; aperturesdirected diagonally 
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forward; segmentB always much 

broader tbaa long; end segmeats 

16 mm. wide, and quite thick; tn- ' 

pograph; of nerve, cnnal andgeni- 

tat oriiuiie (Fig. 38) similar to .If. 

plan isaimn; in t«rproelot tidal 

glandH localized around blind aaca 

ffhich open between the eegiuente; 

eggs 0.050 to 0.060 mm., balb of 

tlie pyriform apparatus U.020tnm. 

ID diameter. 
Sthuctciib.— The only feature of 

this worm that requires a special 
^ explanation is the character of the 
3 interproglottidal g1aud>t,wliicli aut- 
S flees to distinguish it from the pre- 
% ceding species; stained specimens ^ 
fi of the aegmentsshow near thejunc- 
. ture of the proglottids from 10 to 
■S 40 Hmal! circular organs (Fig. 38). 
^ Thepxamination of sections shows 
-» these to be gland cells grouped 
^. about small flaab-shaped pits, 
I which open between the Hegmenta 
S, but below the projecting edge of 
J theforwardeeginent. TheBeorgans 
1 can be vpry easily recognized and 
g are enough to distiuguish this 
5 group at a glance, Hioco they are 
B found in segments of nearly all 

1^ Since the species has not hereto- 

1^ fore been clearly distinguished from 

^ theforegoing, the only suargeatione pig. aiMead of Ifoai'tia 
which can be made in the line of eipanea, Tentral tI™, 
the pathological effect ol this worm Yienea diogoasllj.'i.lT 
and on the treatment are the same I'"*'' "'"■] 
aa that already mentioned forM. p/anissiina,to which the 
render should refer. 

noniezia tri|[onophora S. & H. 1893. 
Syn.— I>nia expanaa in part various authors; T. 
Benedetii Neumann in part- 
Total length 1.6 to 2 mm., cream to whitish in 
color. Head 0.624 to 0.704 mm. in diameter ; suckers 
not distinctly raised, 0.256 mm. in diameter, slit 
form. Neck thread-shaped, 2 mm. 1on|;. Segmeuta gen- 
erally broader than long, though end segmeata ore 
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Been which are eqnare or even loiiger I ban broad; rarely ov«r 6 mm. broad bj 
3 rum. long. Relation o' canalB aod ^nilal tirffana same as in M. expansa 
and M. phniaaima. Testes arranged in two tri(in;;le8, gitnerall; absent from 
median part ol sfgrneut. 
Qenital pore never bohind 
the middle of segment. Eggs 
0.052 to 0.060 mm. in diam- 
eter; bulb ol pyriforin a|)- 
' paratuB 0.020 loO.Oli mm., 
horns 0.012 to 0.015 mm. 
long. 

Thia tapeworm is reported 

from France as well as from 

the eastern United States. 

FiK. Be—ScBmentsof MoD(»i«MPHTi»flBbtiwtnBMiii«i It is found in the small in- 

orgBDs Bnd Interproglottldel gtandii. [After Stiles.] ... , . . . 

testine ot sheep and has 
been the cause of tapeworm epizootics in Canada and also in Blairaville, Pa. 
Structuri:. — The worm (Fig. 40), is of a cream color when fresh; the head 
(Fig. 39f, is DOticeablj Bmnll. The largest segments are 67 mm. broad 
by 2 mm. long. Tlis head panses imperceptibly into the neck, which often 
has a false segmentation. The real segments begin 2 mm, behind thehead 
where the worm is 0.48 mm. broad. Segmenta 50 mm. from the head, 
measure 2 mm. wide by 0.13 long. Fourteen interproslottidal glands can 
be seen in these. Segments 60 cm. from the head meaaure 6 mm. broad by 
1 mm. long; in these Ihtre are thirty-five to thirty-seven in terproglot tidal 
glands in each and thpgenitaloi'f;ens, with the enceptiou of the uteri, can all 
bo distinguished (Fig. 41). The posterior flap of each segment overlaps 
the next aegment slightly. The testes are arranged roughly in two triangles 
(see Fig. 41). and the female organs in a rosette. The location of the or- 
gans is mnuh the same as in M plaBHSima, but the female opening is not 
directly in the same plane as the male it is slightt.y posterior to the latter. 
The interproglottidal glands are like those of if. espanna. In segments 100 
to 150 cm. from the head a de- 
cided change in the appearance 
is caused by the development 
ol the nieri, one on each side; 
the other sesual organs atro- 
phy as these increase, and their 
folds occupy the entire lateral 
portion of the segments, leav- 
ing, however, a clear space 
m the center. 
For pathology and treatment, sec M. plsnissima. 

Of the third, or Deiitieulata group, which is characterized by absence of 
the interproglottidal glands, no species has yet been found in this coun- 
try. It seemsunnecessary toconsider theseforms in detail here. Some facts 
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with reference to them, an well as the 
means for ideutifyhig the voriouH spo- 
Ciee, are (jiren in the key on page 280, 
The seeond common gGtius oF Bheep 
and cattle tape-woniiB is TbjBann- 
soma. ItJB characterized hj diuble 
or eingle genital pore?, and b; a mn- 
gle uteruH in each eegment. The gen- 
ital canals paea between the dorsnl 
aud ventral longitudinal canalti and 
doreal to the nerves. The piriform 
^ body isiiot well developed. 
^ The Vrin£e«l Tap«-irorin 
" Tbyannosuma actinoidea Dies. 

1 1834. (Fig. 42.) 

"^ Syn.— T»nia Smbriata Dies. 1850; 

i Moniezia ffinbriata (D.) Moiiiez 

Z 1891. 

S Total lengCli 1.5 to 3 m. Head 

B large, nearly square. In front 1 to 1.5 

2 mm. broad. Suckers very large, 
'S openinffs elongate oviil, directed 
% somewhat forwanl. Neck exceedingly 
^ flat and broad; segments begin al- 
■* most immediately behind the head, 
g the broadest measure 5 to 8 mm. 
g wide by 0.4 to 0.6 mm, long, and are 
^ about two cm. from the posterior 
■3 end. The posterior flap of each seg. 
< ment is broken up into fringed proc- 
a esses, which in the last segments are 
^ as long as the segmenta themselves. 
£ Tlipre ars found in each segment two 

lateral genital pores, two ovaries, 
and two yolk glands, but only one 
uterus, whicb is situated in the ante- 
rior portion of tlie middle of the seg- 
meut, and is composed of a smal' 
canal with numerous blind sacs. 

Struct u HE. —The head (Fig. 43) is 
very prominent and looks almost 
like a "T" on the anterior end ol the 
worm; the four suckers are powerful 
and project prominently. Close lo 
the head tbe segments are distinct and soon ebow on tbeir posterior edges 
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the short prolongatioDS, forming a 

■' sort of [ringe (Fig. 44), which Jn- 

S creones gruduallj in length on the 

* segments grow older,and isBOcharac- 

5 teristic of this species. No interpro- ^ 

o glotlidal glandB are present. Further S 

3 deacription of the organs, so faros £ 

£■ neceHsarj for our purposes, may be ^ 

a found in the general cbaracteristica. ^ 

g This tapeworm ia parasitic in the □ 

S small intestine and gali ducts of the J 

^ sheep. They are present frequently g, 

° in very considerable numbers, 30 to g 

= 100 in a single animal not being rare. £ 

i. The worms make their way into the g 

a gall ducts when they are young and '5 

o7 disttnd thpin aa they grow larger, g 

■= This Kpecies has h&in reported from « 

g >. South Americn, and m the most cum- s 

%~ mon parasite n( sheep in all the west- ^ 

I" ern states, being reported from Utah, | 

■^2 Colorado, Nebrasica, Oregon, New « 

U «""•'■ •>'■ i 

= 2 Patiiolooy.— The parasite eiercises ^ 
^S a serious influence on the health of ^ 
° u- its host. It is present in nearly every « 
9^. sheep oF a flocli, and grows so slowly 5 
uS that the symptoms are not perceived g 
'(" until the tapen-orms have attained g 
;| considerable size. First indicalions ,& 
S° of Ihe disease are seen in the fall, ^ 
4 and continae through the winter. ^ 
not killed are so dwarfed and reduced in | 
inble neither for market nor as wool ^' 
producers. The disturbances are produced at first by local S 
irritation of the worms altaching tliemaelves to the intes- 
tinal walls. And the increase of this irritation gives rise 
to chronic catarrhal inflammation of the fntcstrned. 
Similar disturbances, though worse, arise from tlieir 
presence in the gall ducts. Keflex rlisturbances are 
also the cause of varied symptoms. It seems probable that the 
"loco" of the western sheep has for its eicitinjt cause this or a similar 
form. Not only do the sheep die from tlie disease, but the winter storms also 
tell more severely upon thein, and other diseases cnrry off those which in 
filrongercdiditon of health would not be seriously affected. Furthermore Cur 
tice says that the "impoverished condition traceable to the parasite is a, small 
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loBB for each animal, perhaps, but tor flocks of over Ave thousand sheep te 
thouaands ol dollars for eacli ranchman Mr. Givena states his loss from 



dend sheep alone, (or tlie preceding year, at from f3,000 to |4,000." 
T'.te necessity of accuratt investigation into the lite history oE this parasite 
t be too strong y 

™p...«. ....... ^^ ai^ , p ip3 feg 

H loss on the <-st- j^^^nSS^rWEtlMW'VIMPI^^V^ 
plains than any >»^* S r?yVWt^^Hiw^POT 
other one should be "^ ""?■» x» ^«r» i^ <^ . 

thOPOUghlyund^rstood, ^^^ „_s.„n,^„t ot Thy«aaoscn,a Rctlooldee BhowlD, Bent- 
aild, turthermore, its tal cnnnle. irreualar donbis ruff ol tvetag and IrLa^ed poeterior 
prevention rather than "argln ol eeRnu'Dta. il:-. [ArterSCIIeB] 

its cure should t>e sought. The former honrever, depends directly on its life 
history, which is as yet unknown. 

The various worm remeilies tor removing the tapewornia have been tried 
with bat little snccesi. No donbt this is largely due to the presence of a large 
number of the animals in tlie gall ducts, where they are beyond the reach of in- 
testinal remedies. 

To this same sub-lamily ol the Anoplocephnlinte belongs a genus which is 
characteristic bolii in appearance and in ita host, AT:oplocephaIa. The body 
is formed otsi'gmrnts in general very short and thick, and folded over each 
other slightly. The genital pores are unilateral, the uterus transverse, and the 
eggs provided with a pyriform apparatus. All are parasitic in the horse. 
Itailliet gives this table for the determination of tlie thi-ee common species. 

Head verv Inrce/^" posterior lobi'S '. A. plieata. 

iieaa very lafE''^ pou^ posterior lobes A. perfoHata. 

Head small, without posterior lobes A. mamilJaiia. 

Anoplocephsia plieata (Zder) B. Bl. 18U1. 

SvN.— T«Dia egujna Palian 1781 in part; T. mngna Abildg. 1789; Alyael- 
minthus plicatun Z<td9r 1800. 

Total length 9 to 80 cm. Head {Vi)i. 45) very thick, siiort and wide, 
slightly groved on each surlace of the worm, 4 to 6 mm. in diameter. Suckers 
cup-shaped, directed forward. No neck. Segments increasing rapidly to 
Ihe middle o( the worm or to the end of the chain; m&ximuni width of 
segments 5 to 20 mm., length of same 1 to 1,5 mm. Eggs 0.U5 to 0.06 mm., 
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pyrilorm apparatus 0.016 to 0.018 
mm, long. 

This, the rartist of the horae tape- 
wonna, baa been tound io France, 
Geniiau.v, Ruaaia, and Tunis. There 
exist sevvrtil varietiee of the species 
which are inauffJcientlj deacribed. 
Ordinarily the presence of tapetrorms 
in the horse ia unnoticed, but at times 
thej give rise to iDtestinal diatuib- 
ancesor antemia. The seat of this 
Fi(r. 45.— Anterior nnd ol An. pioeepbain "l*^'** '* ordiuarjly the small intes- 

piicaia. xiD. [After Rniiiiet.] tine, rsret; the stomach. 

Anoplocephala p«rfol- 
iata (Goeze) E. Bl. 1848, 
SvN.— T«7i;'a equina. Pallas; 

1781, iu part; T. perfoliate 

Goi'ze 1783, nee Diij. 1845. 
Total length 8 to 25 mm. 

raiely 80 mm. Head (Fig. 

46) large, short and prolonged 

behind infonr rounded lobes; 

suckers cup-sliaped, dirfcted 

forn-ard. No neck. Segmenta 

thick, very short, increasing 

in size up to the middle of the 

body nhere they measure 15 Fia. 48.— AntErlor end or Anoploeapitlu perfollata. 

mm, in width, diminiahiiig '''' '■*"*'" "'"""J 

gradually to the posterior exireinity. Eachaegment OTerlapa the succeeding 

one to which it adheres only by thecentral portion. Thelaat segments are often 

sterile. Eggs 0.065 by 0.08 mm. 
This apecii'S ia found in the ciecmn, the ileum, and rarely in the colon of the 

horse. It is UBOally present in eonaiderable 

Dumbera, Iwenty-flve or more, and theri> may 

be even 300 to 400; in one instance a large 

basketful ia said to have been removed from 

ahorse that iras killed because of auromia 

after paralysis. Many authors unite in attri- 
buting pathological disturbances, often of a 

severe character, to this apeoies. 

Anoplocephala mamlllana (Mehlis) 

R. Bl, 1891. 

Syn.— Tvenia mainilliiitu Mehlis 1831; T. 

peifolinta Duj. 1845, iu part. 
Total length 1 to 5 cm. Head {Fig. 47) Fio. «.— Anterior and ol-loopto. 

small 0.5 by 0,8 mm, four sided, often re- Zm/"! """""""*■ '^- ^*"^ 
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tracted into the beginning of the chain. Snckers lateral, elongated, opening 
by a longitudinal slit. Segments thirty to fifty in number, becoming rap- 
-dly wider than the head, and attaining soon their maximum width which 
is preserved up to the posterior end; their .ength, however, increases to 
the end when it may exceed half the width. Eggs 0.088 by 0.050 to 0.066 mm. 
It inhabits the small intestine, and particularly the further portions of it. 
Like the last species it is ^ound in numerous examples at once, never, how- 
ever, in such masses, the maximum recorded number being seventy-two. The 
livMig worm is very transparent and easily escapes observation. Railliet re- 
cords that at Alfort, Paris, France, it is the most common of the horse tape- 
worms. 

Sub-family OP the CYSTorooTiBNiB.— Body of moderate or sme u size. Head 
always round, with a single or double or multiple rows of small variable 
hooks. Genital pores variable. Larva a cysticercoid, i. e., a bladder worm of 
small size with poorly developed vesicle, or a pseudo-cystic, i. e., a lai*val form 
with no caudal vesicle. These tapeworms live in the adult condition in mam. 
mats and birds; the larvsB are parasites of insects and mollusks. 

The Genus Dipylidium includes tapeworms of small size with the segments 
provided with two genital pores, one on the right and one on the left margin, 
and corresponding double sets of sexual organs within the segments. Eggs 
with transparent membrane, and collected in distinct capsules. The larva is a 

Cryptocyatia and lives in the body cavity of certain 
insects. 

Dipylidiam caninniii (L.) Leuckart 1863. 

SYS.-Tasnia canina L. 1767, nee Batsch 1786; T, 
moDiliformis Pallas 1781; T. cucumerina Bloch 1782; 
T, elhptica Batsch 1786. 

Total length 100 to 250 mm., and, in the last proglot- 
tis, a width of 1.5 to 2 mm. Head with bulbous rostel- 
lum, which can be retracted. Hooks in four regular 
rows, containing a total of sixty. The neck is short 
and half their width of the head. First segments insig- 
nificant in breadth and length, rapidly becoming longer. 
With increase in size the segments become more sharply 
marked off and by constriction at the places of joining be- 
come, instead of trapezoidal, rather the shape of melon 
seeds (Fig. 48). The ripe proglottids have alight rose 
color, and separate easily from each other. Eggs in 
capsules of two to three dozen each; isolated eggs meas- 
ure 0.043 to 0.05 mm., the embryo 0.032 to 0.036 mm. 
in diameter. 

This species is the commonest parasite of pet cats and 
dogs. It is found in the posterior half of the small in- 
testine. The specimens obtained from the dog are larger 
Fig. ^.—Dipylitiium than those from the cat, and both have been listed as 
m°n"i°SnraUUe. [AfTer sp^cial varieties. Its occurrence in infants and young 
Raiiiiet.] children is also recorded. The larval form, Cryptocyatia 
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trichodectis Villot, lives in the Tieceral cavitj of Tricbodeetia eaoia, the dog 

lousfi, and lit Palex eerraticepa P. Gsrv., tlie dog flea. 
The Btructurv of the proglottid in sufficiently illustrated in Fig. 49, eo that 

further explanation is unnect^eary. 
hive HwToiiY— The developed egg is spherical and poasesses transpareot 

nivnibrancH through which the six-hooked embryo may be seen in the interior. 

By rubbing the subutance of the crashed eegineateol the tapeworm on the 

skin where the lice 
are abundant it is 
possible to infect 
them and in the 
body cavity of the 
louse to Hud the 
1 larva of the tape- 

worm. This larva 
is knovD as Ciyp- 
tocyat'iB tricbodec- 
fis and is a pear- 
shaped body (Pig. 
50), about 0.3 mm. 
long. It shona the 
infolded head with 
Pia. 4«.— Central portion of a Bennifnt ot lilpylldlum eanleom SUCkers, and the 

«S*nIirr™p™ie:"».'™t™T™woVo^^ %7°m^i "'. rostellum with 

yolk gIniKt. 126. [AIMr Neomann.] I,Ooks at the bot. 

torn of the infolding. While this was first found in the body cavity of the dog 
loose, its more usual host is the dog flea, lioth of these insects become infested 
by the larva while they are gnawing the malter attached to the hairs of the 
dog, among which are often remnant« of the segments of the tapeworm. 

It is a well known fact that the dog endeavors by 
gnawing to rid itself ot the fli'tis and lice and in so do- 
ing will from time to time swallow the larva of the tape- 
worm. The development from the larva to the adult 
worm goes on very rapidly in the intpstine of the dog; 
not more than four or five weeks are necessary for the 
production ot rjpe segments. 

Patholohy.— This tapeworm is found in from one- 
fifth to lour-fillhs of all the dogaesamined by various 
European investigators. Here in Lincoln it is hardly 

It is also found in large numbers in each dog, as one 
would infer from the life history and probability ot ^^ 
infection. As many ae 2,000 are recorded from a single (Crjptoc, 

host. num. iM. [Att.r I*nct- 

Its effects on the host are not known to be different "rt.j 
rotii those of other tapeworms, and the same methods of treatment and pre- 
vention should be adopted. Further information on this point is given under 
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TxDia on pages 278-9. On page 277, the student will find q 
table for the identification of the various species of tape- 
worm found in the dog. 

The genus Hymenolepis includes tapeworms with a small, 
often slender body; the head is either armed or unarmed, 
and the segments are wider than long, and the lower cor- 
ner8 project like saw-teeth. The genital pores are located 
on the left margin, while the anterior or ventral surface con- 
tains the female genital organs. The egg possesses three 
coverings. 

These tapeworms are parasitic in man, bats, rats, mice, 
and even insect eating birds. Only one species deserves 
mention here. 












o 



Hymenolepis nana [v. Sieb.] (Fig. 51.) 

Syn.— lasnia Dana v. Sieb. 1852, nee v. Ben. 1861; T. 
sdgyptiaca Bilh. 1852, nee Krabbe 1869; Diplacantbua 
nanus Weinl. 1858. 

Total length 10 to 20 mm., breadth 0.5 to 0.7 mm. 
Head spherical, 0.3 mm. in diameter, with four round suck- 
ers and a rostellum bearing a single row of 24 to 28 very 
small hooks. Number of segments 150 to 170, of which 
20 to 30 are ripe; the largest are 0.92 by 0.30 mm. Em- 
bryos 0.023 mm. in diameter with three membranes. Eggs 
0.04 mm. in diameter. 

The structure of a closely allied species is shown in Fig. 52. 

The H, nana is found in the small intestine of man. It is 
so closely allied to H. murina of rats and mice that some 
investigators have maintained the identity of the two 
forms. It has been discovered in Egypt, Italy, England, 
Scrvia, Argentine Republic, and the United States. The 
worms are usually present in considerable numbers. In 
such cases they excite digestive troubles of some se- 
severity. Deterioration of general health and often reflex 
nervous disturbances are induced in many C£kses. A full his- 
tory of such instances has been collected by Blanchard and 
published in the Biblioth^queG^n^rale de M^decine. The dis- 
turbances are more serious than those caused by larger 
tape-worms. Diagnosis can be made from the presence of 
eggs in the fseces, and treatment should be in the hands 
of a physician. 

Family of the Bothrioeephalldfe. 

The head is oval and flattened; it carries two elongated 
suckers corresponding to the flat sides of the body. The 
uterus opens on the middle of the ventral surface near the 
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front of each eegmeDt and the egEB are continually Jiseharged. Tliegee. 
ital organs persist. The embryo poaeeasea ordinarily a covering ol fine vi- 
bratite hairs or cilia by nhich it makes its way aboat la the water. 

OF the large number of species in the family the greater part are fish para. 
rites. Oaly oae which is a hainaa eatoioon Deed be conslderej here. 

Bothrlocephnlas latOS Bremaer 1819. 

SvN.— 7>Dis prima Plate 1603; T. vulgaris and T. lata L. 17-13; Dibotb. 
rium latum Diesiug 1850. 

Total length 3 to & m., ocoasionattj up to 30 tn. Head oval, with roauded 
or pointed tip, flattened aod bearliig on its edges the two groove-like suckers, 
Its length is 3.6 mm and its breadth 1mm, Neck very variable. Body thin 
andflat, especially towards the edges. Number of segments 3,000 to 3,500. 
The ripe segmenta measures to 4.5 mm. in length by 10 to 12 ram. in width 
Toirarda the end of the chain the width decreasei^ and length increases until 
the lorm is quadratic or even elongated. Qenitol oriQcea on the median ven- 



Fia. E!,— BExnal ogana of B^meaolepla dlmfi 
nal; It, point or nnlon ol v»BinB, ovldnot am 



. [itter ; 



tra! lino, that of the cirrns and of the vagina being on a smalt papilla near the 
anterior edge of the acgment, while the opening of the uterus is a short dis- 
tance behind. The accumulated eggii in the uterus of ripe sogments gives riae 
to a star-shaped marking, some like a "Seurde lis." The proglottids are not 
freed singly, but iu considerable numbers. Egga oval, 0.05 to 0.07 long, 0.035 
to 0.045 wide ; they have a brown shell with a cover. 

This parasite is found in the small intestine ol man, dog, and perhaps the 
cat. The larva ia found in the niuaclea and viscera ot numbera of Bah, pike, 
burbot, grayling and varioua trout. The diatribution of theadult isnaturally 
confined to regioaa in which tUeae fish are abundant, and yet it is not found 
everywhere that the flsh are known. The region about lakes Geneva, Neo" 
chatel, and Bienneiii Switzerland, the lake region of upper Italy and theahores 
of the Baltic are the European regions in which the parasite ia commonly met 
with; elaewhere it ia rare. In Aaia it is certainly very common, especially in 
Japan where the larval host is a salmonid, eaten raw by the natives. I do 
not know that it has ever been reported from the United Statea, 



BEPOBT OF THE ZOOLOGIST. 



295 



Stbiictuee,— In Bome reapectH the 
structure of this tapeworm diBera 

widely from Ibat oC those already 
coutiidered. The form of the body 
(Fifi;. 53) agi'ees in geoeral save 
that the segments are not of equal 
thicknesa throughout, bnt much 
thicker in thn median Seld than 
near the edges. Of the size of the 
various proglottids euoogh has 
already been said in the general 
description. 

The arrangement of the seinal 
organs requires more detailed con- 
sideration. This system is repres- 
ented in Flgui-e 54. The male 
Organs, cousisting of the numenins 
small testes (tt) in the tno later- 
al areas and the vas dderens {sp), 
are not unlike the male organs of 
the Tmnia (Fig. 0) save that the 
inaleoridce (op), is at the middle 
of the ventral surface here iuStead 
of at, the lateral margin as thpre. 
I The yolk glands ( vt) are Bcattnred 
' over the entire lateral Belds in the 
surface layer (as on the left of 
figure 54); the ovary (ko) lies in 
two lateral masses at the pos- 
terior edge ot the segment and be- 
tween them the shell gland covers 
the beginning of the uterus. In the 
figure ovaries aud shell gland are 
represented as a solid mass (vo). 
The uterus makes but 4 or 5 loops 
at each side and opens (at oni) 
behind the male orifice. The second opening (ovf;) near the orifice of the vas 
deferens is theopeningof the vagina, a tube leading back through the segment 
to the shell glaud and beginning of the uterns; it is the tube bj which the 
sperm enters. Since the uterus has an external opening the eggs maj be dis- 
charged by this means. 

Life Himtorv.— The embryo, which is not developed until some time alter 
the eggs reach the exterior, has au external layer of cells with long vibratile 
halrSjOr cilia (Fig. 55, A) and an internal maes oF cells, in which are three pairs 
of books. Its further development is a matter of doubt. The external layer 
of celU is thrown oD when it enters the larval host,and the six-hooked embryo 




■cepbalas 
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may make its way diructly into the visiwrn, or mnsclea where it is lound- 
bat altempte to infest vnriotia forma have [ailed, so that same ubeervers bold 
to the necKssiby ol a peel i in I nary etay in some small aquatic uiiimal. 

Braan fouod 

the larva ( Fig. 

:>n,B) pieotirulin 

Turioua flab sold 

in the market at 

, Dorpat, and since 

' then they have 

, been diBcovered in 

other places alao. 

They are easily 

killed by a eoln- 

tioD of Halt and 

by a temperature 

of 130" v., BO 

F.G.H.-hU«am«to«am«ntoI Botl,tl„,^pbala, tot™. «*» from *''«' ^""" "^11 
Iha ventral •nrfore, dv. yi>lk dncl: ml. merqs: n, lonnltn^llnnl nervecooked fish there 
Iniccit' viia'lna^ pr. beslnnliig ut Dlerun: up. vas derur<>n8: it, t«sl«9; r, 'B HO danger Of 
lTt£"NiBma'n"7""' "'"'"' ''^' "'^""■' "'' "'"''''' ^'' '°"' *'■"'"" infection. 

^ ^ The effect of 

this species does 
not seem to be 
much different 
from that of the 
' other large hu- 

^^2) : viB.tt tapeworms. 

: It is said to be 
= easily removed. 
: In referencetoihe 
' diognosia it may 
be said that tbe 
peonliarity of the 
shape and the 
n of the 



rvs or tbe game paioslle, talieii (ram the tlHnpa ot fleb. Nataral 



l^sitiRly, but in 
short bands, a[- 
! "['*lwr'E,Pftrona)'""""°' """""""" *"° '"~""^° "' """" ""'"' ford eaay dia. 
tinctions. Prevention depends elmplj on the thorough cooking of all flah. 

Order IIL-NEnATODES. 

The Hound or Thread Worms constitute a large and very variable group. 
Tliey are characterized by a cylindrical, sometimes threadehaped body, by the 
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absence ot segments.aad by the preseoce of abod; cavity. Alt ot them poaaess 
an alimeatarjr caual at some ti 



D their life history. It ie 

tare in the members belongins to the 
BQb-9rder ot the true Ronnd Worms 

^ or Buneinat odes, but in the anb-order, 

S of the Hiiir Worms, or Gordiacea, the 

^ alimentary canal is much reduced in 

B the adult, the mouth is closed and 

° a solid string of titisue marks 

g the (eaophaguB ; at the poEt«rior 

.-"T- end, however, the canal retains 

-g its cavity and affcirds a common 

§2 outlet tor the eexuai organE, both 

Z^ male and female. In the Eunema- 

§1 todee, on the other hand, the male 

S^ organs empty in common with the 

^.f alimentary canal, but the female 

■|^ seinal pore is vanuble In position 

J S and always independent of any con- 

'"kS nection with the digestive tube. 

«'| By far the largest number ot forms, 

3oS^ and those most important for our 

■^'.. purposes, are included in the flrsC 

^a sub-order, or Eunernatodes. The 

I <g great majority of them are para- 
f ^ sitic forms, but there are not want- 
'"l ing a few small species which live free 
= ^ in damp places in the earth or in 
■2 g water. The tree forme are niiitormly 
fO insignificant, but the parasitic species 
^3 include both extremes of size. There 
o "i are blood parasites ot microscopic 
g° dimensions and the other extreme is 
9 p represented by skin parasites of more 
d a than a meter in length. In respect to 
e % location in the body ot the host, no 
-§3 group of parasites presents wider 
J s variations. 

II Ingeneral form they are cylindrical, 
!^| usually much elongated, and never 
S° show any division into segments. 
?:~ The external surface of the body Is 
s° covered by a tranapareDt tough mern- 
ob t)raiie of a horny substance, which is 
'^0 called chitin. This frequently shows 

on the outside delicate rings or fur* 
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rows running around the body, which hav^e the character of folds rather than 
segment limits, for they are purely surface markings, and do not affect the 
internal structure of the body. 

^ > Among the most important organs 

are the lateral 'Mines" as they are 
called. These appear as two delicate 
stripes (c, Fig. 56) running the length 
of the body along the sides and are 
usually distinctly seen. Two others, 
the median lines, extend along the 
dorsal and ventral surfaces, but they 
are commonly much less distinct. 

The muscular layer of the body lies 
almost directly below the external 
covering, and is easily identified as a 
longitudinal set of fibres. These longi- 
tudinal muscles are interrupted by 
the lines already mentioned and form 
hence four muscular areas. Directly 
within the muscle layer comes the body 
cavity, which contains the organs of 
digestion and reproduction. The ali- 
mentary canal is usually a straight 
tube extending from the mouth which 
is located at the anterior tip of the 
body to the anal opening lying at 
the posterior end, or not far from it, on 
the ventral surface. One can dis- 
tinguish, however, at least three 
regions of the canal which are import- 
ant for the determination of certain 
species. They are (1) the so-called 
pharynx or mouth cavity, an enlarge- 
ment at the very beginning, then (2) 
a slender oesophagus, (ce) which is not 
infrequently enlarged at its posterior 
end into one or two bulbs, and {'\) the 
intestine (i) somewhat larger in di- 
ameter than the first two partn, but 
becoming narrow towards its termi- 
nation. The sexual organs consist of 
a single or double tube, which is ex- 
tremely long and lies coiled backward 




Fm. b7.—A8cari8 eqaornm, A, the genlta^ 
apparatus of the female; do, ovldnct* or, 
ovary; o, D, the two uteri; v, vagina. The 
left half of the organs has been cut awaj near 
the vagina, and only the beginning of the 
uterus on that aide is represented. B, epua 
enlarged about 130 times. [After Delafond.] 



and forward, occupying early the en- 
tire space of the body cavity. The blind end of this tube is very fine; it in- 
creases in diameter, however, gradually, and has an enlargement near its 
termination at the sexual opening. The female sexual orifice lies more com- 
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monly near the middle o! the body, and the single tube which passes inward 
{vgt Pig. 56. B\ F, 57, il,) divides almost immediately into two such tubes as 
those described. In the male the sexual organs empty with the alimentary 
caoal. They consist of ouly a single tube such as that described above. The 
male is also supplied in most cases with one or two needle-like organs which 
project from the common opening of the alimentary canal and sexual organ ; 
they are the ** spicules," and are used as copulatory organs. 

The Nemetodes are either oviparous or ovoviviparous, that is, the eggs are 
laid and develop outside of the body, or the eggs are retained in the female 
ducts within the body until they are hatched, in which case theyoungcomeforth 
alive. In the first case, the eggs are provided with a thick shell fitted to resist 
long drying and to protect the embryo under unfavorable circumstances ; in 
the second case the shell is frequently very thin and insignificant;. 

The Maw Worm, Ascaris equorum Goeze 1782. 

Syn.— i4. megalocepbala J. Cloquet 1824. 

The male is 15 to 25 cm. long; the female 18 to 37 cm. The female genital 
opening is in the anterior fourth of the body; the male has two equal spicules 
and a large number of papillsB in front of and behind the anus. Both sexes 
have surrounding the mouth three lips, one dorsal, and two ventral; the eggs 
are spherical, 0.09 to 0.1 mm. in diameter. 

This is the largest of the ascarids and is found in the small intestines of the 
horse and the mule in considerable numbers, as many as a thousand to fifteen 
hundred specimens having been obtained from a single horse. Its geographical 
distribution seems to be very wide, and is that of the horse itself. In many 
cases it appears to have no effect on the health of its host, but in others it 
certainly causes intestinal catarrh, colic, and sometimes reflex nervous 
troubles, so that it is undoubtedly better to keep horsess free from the para- 
sites. The best vermifuge to be employed is arsenous acid in doses of one to 
two grammes a day. The treatment must be continued from two to three 
weeks. 

A ^ Asearis Inmbrieoides 

L. 1758. 
Lips (Fig. 58) almost similar, 
approximately semi-circular with 
fine teeth on the edges, the upper 
possesses two papillae, and each of 
the lower ones only a single papil- 
la. Male 15 to 17 cm. long and 
3 cm. thick, with the posterior end 
curved towards the ventral face. 

Fio. 68.— Anterior end of Ascaris lumbricoidea. It has two short Spicules and a 
A, front Ylew; B, side view. i u c -n^ nw. t 

large number of papillsB. The fe- 
male is from 20 to 25 cm. long, and 5 mm. thick, with conical posterior end* 
The female sexual opening is in the anterior third of the body, and situated in 
a ring-shaped depression. Eggs elliptical, 0.050 to 0.075 mm. long by 0.040 
to 0.058 mm. wide. 
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This is the commoD tbread worm of children, and inhabits the email intee. 
tluM of man ; it ia probably the same species as A. eaum Qoeze 1783 of the 
pig, and A. ovie of sheep. It seems to be diatribnted over the entire world, but 
it ie more common in those regions and among those people who exercise little 
care with regard to drinking water. It is for this reason that it is so common 
among children, who are moch less fastidious than grown people. Its struct- 
ore reqniree no particular explanation. 

loTB History.— The derelopment of the ^gs does not begin antil long after 
tbey have been expelled from the human intestine, and is dependent npon both 
moisture and warmth. Under favorable condittons the embryo is completed 
in from 80 to 40 AA-ya, and then lies in a spiral within a thin shell which it doea 
not seem to leave so long oa the egg remains free. The further development is 
believed by Leuckart to require the intervention of another boat in which a 
larval stage, is passed. Davaine was successfnl in Latching the embryos in the 
intestine of the rat and twiieves that the intervention ol a second host is nn- 
necessary. In the latter case the eggs are probably introduced into the 
human system with the embryo within by means of the drinking water. The 
embryo is then aet at liberty in the alimentary canal, and further development 
la merely growth. OF course the infection may be brought about by the means 
of vegetables, especially salads, which have been imperfectly cleaned. 

Pathoi^GT.— It has already been mentioned that the worms are most (re- 
qnentiy found In children, but this is due to theeaae of infection rather than to 
A conditions for development, since 

the worm hoe been obtained from 
persons of all ages. Ordinarily one 
finds several apecimens at once and 
in some cases from 500 to 1,000 
have been obtained from a single 
individual. Their presence in the 
intestines give rise in many cases 
to severe nervous disorders, hys- 
teria, epileptic attacks, etc., the 
^ ^ reason for which have not been ex- 

plained. Diatnrbances dne to their 
entering the gall or pancreatic 
ducts or to penetrating into the 
body cavity are by no means rare, 
but diRer in the individual case. 
The worms show no desire to 
leave the alimentary canal spon- 
tro''i!f-l*;rx"2S'"2'dS»Sl a'd''cM"t"S™Sw1; taneonaly, but must be removed 
iw, lAiiw NernnsDU.] by medical treatment. Diagnosis 

ol their presence is easily made by examination of the fffices, which show the 
cfaaracteristio brown eggs of the sice already given. 
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As<;ari8 Titaloram Goeze 1782. 

This species is closely related to the last. The body is a little more slender* 
the head smaller, and the lips (Fig. 59) differ in shape as will be seen by con- 
sulting the illustrations. The female genital opening is situated in the an* 
terior sixth of the body; the eggs have a diameter of 0.075 to 0.080 mm. 

The species is found in the small intestines of cattle, especially calves; it has 
been found in Europe and Asia; and Neumann states that it gives rise to in- 
testinal inflammation which may be severe. 

Ascaris mystax (Zeder) Rud. 1802. 

SYN,—Lumbricus eania Werner 1782; A. cati and caniciz/iB Sch rank 1788; 
A.tricuspidatasiud /(p/;sBrugui^rel791; A. Werneri Rud. 1793; Fusaria mvstax 
Zeder 1800; A. mar^inata, and A. mystax Rud. 1802; A. alata liellingham 
1839. 

Anterior end ordinarily curved and provided with two wing-like membranes 
which extend one along each side; lips almost equal, 3 to 6 cornered. Female 
genital opening situated in the anterior fourth of the body; male 90 mm. 
female 200 mm. long. 

This Ascaris is at home in the small intestine of the dog, cat, wolf, lynx, lion, 
etc. It has also been reported from man. Varieties have been distinguished 
according to the size of the individuals, those from the cat are smaller, those 
from the dog slightly larger. The life-history and pathology are, so far as 
known, similar to what has been said for A. lumbricoidea. 

Oxynris Termicnlaris (L.) Bremser 1819. 

Syn. — Aacaris vermiculans L. 1767. Fusaria vermicularis Zeder 1803. 
CBsophagus long and followed by a distinct bulb, with teeth ; males small, 

with only one spicule; female, with long awl- 
shaped heads. Wing-like projections (Fig. 60) 
from the dorsal and ventral surfaces near the 
head are present, and also a low projection 
along the lateral Hues of the body. Male, 3 to 
5 mm. long, with spirally rolled tail. Female, 9 
to 12 mm. long, tail awl-shaped. Female 
genital opening, situated a little in front of the 
anterior fourth of the body; eggs elliptical 
0.050 long by 0.025 wide. 

This well known parasite is found in thecse- 
cum of the human intestine. It appears to be 
present everywhere; like the AscariSf it is more 
frequent in the city, but unlike the latter, it is 
ViQM.—Oxyari8V0rmicularf8,ma]e. found in the colder latitudes abundantly. 
Natural size and enlarged. Lj^^ Histgry.— The first stages of its devel- 

opment are passed in the uterus of the worm, and when the egg is laid it 
already contains an embryo ; a temperatare of at least 30° C. and moistare, are 
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necessary for further development. It is not able to eodnre the continued ac- 
tion of clear water, however, and hence that agent must play a secondary role 
in its distribution. Leuckart has established the direct development of this 
worm, i.0., its development without an intermediate host, by his experiments. 
He and some of his students swallowed some dozens of eggs which had been in- 
cubated and enclosed already ripe embryos ; these persons were found to be 
infected with the parasites 6 or 7 mm. long by the end of two weeks after the 
experiment. 

Pathology.— This parasite is found in persons of all ages, at least one per- 
son in every five in northern Germany being infected. Frequently it seems that 
the parasites . have no effect on the general health of the host, but in other 
cases, especially if very numerous, they give rise to serious complications. 

The treatment of the malady, which is somewhat difficult, should always be 
in the hands of an experienced physician. 

The Family of the Strongyles.— An elongated cylindrical body rarely so 
fine as to deserve the name of hair-like, a mouth provided with six papillsB, some- 
times in the axis of the body, sometimes turned towards the dorsal or ventral 
surface, and frequently armed by chitinous teeth are characteristics of this 

group; the cesophagus is more or 
less enlarged at the posterior end, but 
not provided with a distinct bulb; the 
males possess a caudal sac, which 
furnishes one of the chief elements in 
classifying this group; it is in shape 
like a saucer or, if deeper, a bell encir- 
cling the tip of the tail and including 
within itself the common opening of 
the alimentary canal and the sexual 
organs. The one or two spicules pro- 
ject from it, and the ribs which 

„,«-«,, V . ^ 1. ^ mark its surface have characteristic 

Flo. 61.— Candal poach of Oesopbaffostoma 

dentatum. x93. a, anterior ribs; ae, an- arrangements in different species; 

terlor external ribs ; m, middle ribs; p, pos- .i u • j xu j 

terior ribs; pe, posterior external ribs, tliese have received the name, accord- 

[After Schneider.] jugto their position (Fig. 61). of pos- 

terior, posterior-external, middle, anterior-external, and anterior. The margin 
of this sac may always be notched or deeply cut so that it appears to consist 
of two separate parts ; near the male orifice a small number of papillflB are 
often found; the female has one or two ovaries; the female sexual opening is 
very variable in position. The eggs when laid have undergone at least part 
of the development. This family includes a considerable number of important 
parasites of which the following have some special claim to attention. 

J[>ioctophynie gigas (Rud.) Coll. Meyn. 1802. 

SYH.—Ascaris canis et martis Schrank 1788; A. visceralis ei renalis Gmelm 
1789; Strongylus gigaa Rud. 1802; Eustrongylus gigaa (Rud.) Diesing 
1851; StroDgyluB renaJis Moq, Tand. 1860; Eu, viscera/is RailL 1885. 
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Generally blood red, slightly tapering at both ends, especially the anterior, 
and with a triangular mouth bordered by six small papillaa. The male 18 to 
40 cm. long, 4 to 6 mm. broad. The caudal extremity obtuse and terminated 
by a membranous pouch without rib lines. One slender spicule present. The 
female 20 cm. to 1 m. long ; 5 to 12 mm. broad ; tail obtuse and sligh tly curved ; 
the female sexual opening is situated near the mouth, the eggs are oyoid, 
brown, and measure 0.068 to 0.080 mm. by 0.040 to 0.043 mm. 

This is the giant of all the Nematodes (Fig.62),aud 
is a kidney parasite encountered in man, dog, cattle^ 
horse, wolf, and many fish-eating animals. 

LiFB BISTORT. — The development begins in the fe- 
male worm, but is completed only after the egg has 
been expelled from the host. Five or six months in 
winter and shorter time in summer are necessary for 
the remsduder of the development of the embryo. It 
lives a long time in water, but cannot endure drying. 
It has been found that the embryos will not develop 
if transferred directly to the dog or some other host 
of the adult animal, so that it seems probable that 
an intermediate host is necessary. This has been 
conjectured to be a flsh, but no evidence has been 
obtained. 

Pathology. — Observations are at hand on the 
effect of this parasite in the dog. In some in- 
stances the presence of the worm does not cause 
any pain; in most, however, it exercises a serious 
influence upon the health of the host. This is 
shown by loss of flesh, and by every manifestation 
of pain on the part of the animal. The parasite 
causes, of course, distension of the organ or part in 
which it is found and a corresponding effect on the 
function of the same. The tissue of the kidney is 
gradually destroyed until the coating of the organ 
constitutes no more than a bladder in which the 
worm lies. It may escape by the ureter or may make 
its way into the body cavity through the wall of the 
kidney, in which case it usually penetrates the wall 
of the abdomen, causing the appearance of an ulcer 
or tumor. No cases have been found in which more 
than one kidney is affected. 

The diagnosis of the parasite is difficult. Suspicion 
might be excited by bloody urine, but the diagnosis 
could only be made by microscopical examination demonstrating the presence 
of ova of the characteristic sice and shape. Cure would be difficult, though 
by means of a proper remedy the worm might be made to leave the body. 



i\ 



Pici. 92,^Dioetopbjme gi- 
gas; male, natural Biie. 
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Stronjrylus filaria Had. 1809. 

A whitish worm, long thread-like, somewhat pointed at both ends, the head 
more obtuse and without projections; male 3 to 8 cm. long; caudal pouch 
elongated, posterior ribs three-parted, middle ribs simple, anterior ribs two- 
parted; spicules brown, short, thick. Female 5 to 10 cm. in length; tail 
straight and conical; female sexual pores in the third fifth of the body; eggs 
elliptical, 0.112 to 0.135 ram., by 0.052 to 0.067 mm., enclosing, when laid, an 
embryo which instantly breaks from the shell ; the embryos 0.54 by 0.02 mm., 
pointed at the posterior end and with a plight enlargement at the head. 

ThisStrongylus is found in the respiratory passages (bronchi) of sheep, goat, 
and some other forms. It occurs in both Europe and America. 

Life Histoky. — The embryos of this parasite are expelled from the air pas- 
sages of the host in coughing. They do not live long in water, and I^euckart 
was unable to infect a lamb by the embryos directly, so that there is proba- 
bly an unknown stage in the life history. 

Pathology.— This thread lung-worm, as it is sometimes called, is the best 
known of the sheep lung-worms. Together with its eggs and embryos it 
causes a catarrhal inflammation which is known as verminous bronchitis, 
husk, hoose, or paper skin. The disease attacks young animals, and those 
under two years suffer most, as in many other canes. The first symptoms are 
slight, but soon become aggravated ; hard breathing, coughing, and general 
weakness are the most evident symptoms. A positive diagnosis is made by 
showing the presence in tlie matter coughed up of the eggs and worms. 

The sheep lose flesh by the disease, and in the last stages the symptoms 
become very severe; owing to a lack of sufficient respiration the skin becomes 
dry and hard, resembling parchment, and honce the name "paper-skin." The 
animal is carried off in the course of three or four months by exhaustion or 
suffocation. In cases where the symptomw are severe the patients rarely sur- 
vive. The height of the disease comes in fall, and those which survive its at- 
tacks recover in the spring. They are, however, much reduced in flesh, and 
the growth of the fleece is retarded. A very large per cent of those attacked 
succumb. 

Treatment. — It is of course true that the best nourished animals are most 
fitted to withstand the attacks of the parasite, and after the animals become 
sick the diet must be especially cared for; at the same time infected pastures 
should be avoided. Medicinal treatment is of little avail unless resorted to at 
an early stage, and the difficulty of applying the treatment will render it im- 
practicable for large flocks. Tracheal injections seem to be decidedly advan. 
tageous, but should not be resorted to by other than an experienced veteri- 
narian. In conclusion, I quote some recommendations from Neumann (page 
590) with reference to this disease: 

"Two different procedures in treatment are pursued. In one, substances are 
passed into the digestive canal, which, being diffused in the blood, are believed 
to be capable of attacking the worms in the bronchial tubes. But experience 
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has shown that, while such treatment is troublesome to carry out, its efficacy 
cannot be relied upon. 

'•Success is more certain with fumigations, as they penetrate directly to the 
worms, stupify them, and induce fits of coughing that cause their expulsion. 
The fumigation should be practiced only in buildings from which all forage is 
previously removed and which are well closed. Into these the diseased ani- 
mals are introduced, and on a red-hot shovel are placed rags, horns, feathers, 
hair, old pieces of leather, empyreumatic oil, tar, juniper berries, asafetida, 
etc. The intensity, duration, and number of these fumigations are graduated 
as the sheep become accustomed to them. At first once a day may suffice, and 
then the intensity should be moderate and the duration about ten minutes. 
Afterwards two, and finally three may be given during the day, each lasting 
for twenty minutes. Kowalewsky says he has obtained very good results 
from similar fumigations. Fumigations with chlorine, sulphur, and sulphuret 
of mercury or cinnabar have been recommended, but they are dangerous. 

''Stephen recommends as follows: put about forty lambs at a time into an 
air-tighc house and place tar, sulphur, and turpentine in a pot of burning 
coals, suspended by a chain from the ceiling, and brought as near to the heads 
of the animals as possible. The fumes are to be allowed to fill the house, 
and more ingredients are added as required, the lambs being kept in the place 
for twenty-five minutes each time, and the process to be repeated on three oc- 
casions. 

" Tracheal injections in the verminous bronchitis of calves areof great utility, 
but for a flock of sheep they would be troublesome and difficult to administer. 
However Nienian, has successfully employed them on 384 sheep belonging to 
several small owners. He used a solution of two parts of iodine and ten 

■ 

parts of iodide of potassium, in 100 parts of distilled water. This fluid was 
mixed in equal parts with oil of turpentine, and made into an emulsion with 
olive oil. Each sheep received 5 to 8 grammes of the mixture, and the number 
of injections varied according to the gravity of the disease — from 2 to 3 at 
two days' interval. The worms were killed and expelled during the paroxysms 
of coughing, and the bronchitis was modified. 

"The medical treatment should be assisted by veiy nourishing food, and by 
bitter, stimulating, and ferruginous tonics, which arouse the digestive func- 
tions and allow those animals which are least exhausted to reach the period of 
elimination of the parasites.^ 



t} 



^trongylus rnfeseens Leuckart 1865 (Fig. 63). 

Syn.— «S<r. minutiasimua Megn. 1878; Pseud aliva ovis-pulmonalia A. Koch 
1883; Sir. ovis-puJmonalia C. Curtice 1890. 

Worm reddish brown, thread-like; mouth with three lips; male 18 to 28 
mm. long; caudal pouch notched deeply behind, and slightly on the side; pos- 
terior ribs indistinct,middle ribs double, anterior ones divided, spicules arched. 
Female 25 to 35 mm. long, tail blunt; female sexual pore at the base of a small 
eminence just in front of the anus; eggs elliptical, 0.075 to 0.120 by 0.045 to 
0.082 mm. 
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C 8 Stmngylua rnfeetxn 

iBfoaadintbe abeepand 
goat, where the worms 
may occarintheairpas- 
Bagefl or bronchi, bat 
Beem to penetratA aleo 
into the n I ti mate long 
cells. 

Pathoixwt.— The dis- 
ease which is caaeed by 
these parasites iskoowD 
as Termioons pnenmo- 
nia. It may exist with 
parasitic bronchitis, 
which is canaed by the 
lost described speries. 
Th i s d isoase m an i feats 
itselt either as globular, 
~ i tf a B e, or Dodnlar 
pneamooia. The last is 

Kio. 83.- SlroBgyltu rn'mtcnB. A, male and leniBlo, aaiBral a|jo kaoWD OS pseudo- 
■Ite. B. caadtti end ol IsinBle, ISO. c, caadal and al inBle. ilDD. , , , ■ ,, . 

[Alter uailJist.] tuhercmoBiH. Itiecaused 

by the accniiialation of eggs and embryos in certain parts ol the longs, where 
they constitute diistinctceoterH, apparently tnbercnlons, and this is the most 
frequent form of the disease. This disease is extremely common, and all that 
has been said with reference to the pathology and treatment of the disease 
caused by the last species applies with equal Force here. 

t!!itroD£yIa8 contorlos Rnd. 1803. 
SVN.— S(r. orinusO. Fabr. 1784; Sir. ammonia End, 1819; Str. Mco/lia 
Moiin 1800. nee Rud. 1803. 

Body red or pale, thread-like, tapering towards the extremities; two small 
lateral pajiillfe some distance from the anterior end. Mouth nnarmed; male 
10 to 20 mm. long. Caudal sac (Fig. 64) composed of two elongated lobes 
each with foar ribs ol 
which the middle and 
anterior are doubled; 
the right lobe has aleo 
an accessory projec- 
tion. Two spicules 
with an accessory 
piece. Female 20 to 
SO mm. long, tail 
elongated very sharp, 
sexual opening 
towards the posterior 
fifth ol the body, 
covered by a strong 
r; iM. tongue - shaped flap. 
The parasite lives in 
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the fourth stomach of the sheep and goat, and is also reported from the cow 
where it is said to constitute a variety somewhat larger than the one des- 
cribed. The development is probably direct, and the embryos, according to 
Leuckart, develop well in muddy or stagnant water. The probable means of 
infection is tiien the drinking water of the cattle. In Germany this parasite 
has been considered as the cause of an epizooty which attacks especially lambs 
and yearlings. Similar cases are reported from England, and Stiles has ob- 
served an epizootic in Pennsylvania where the worms were extraordinarily 
numerous. The disease appears to be most common in places with sandy soil 
and more or less stagnant water. The symptoms somewhat resemble those of 
distomatosis. Anthelminthic remedies are recommended for removing the 
worms, and transferring the sheep to uninfected pastures is absolutely neces- 
sary to prevent the recurrence of the disease. Stagnant water should not be 
used for the animals. 

Oesophogostoma eolumbianam Curtice 1890. 

The body is pale and the head curved so as to appear like a hook. The 
mouth circular and armed with a double crown of convergent teeth, the outer 
ones long and curved, the inner shorter and two pointed ; two narrow lateral 
folds extend one-fourth the length, beginning at the neck fold. Males 12 to 15 
mm. long; caudal sac three-lobed ; posterior ribs divided ; middle and anterior 
lobes, double; two spicules 0.7 mm. long. Female 14 to 18 mm. long; female 
sexual pore just in front of the anus on a papilla; eggs elliptical, 0.090 by 
0.050 mm. 

The worm lives in the large intestine of the sheep below the csBCum, and the 
embryo forms tumors in the intestinal walls of both small and large intestines. 
The species has been found thus far only east of the Mississippi river. 

Life History.— The wanderings of the parasite from the time the eggs are 
discharged from^the intestines to their discovery in the tumors are unknown ; 
theyoungest forms known are found encysted in the intestines and are little dif- 
ferent from those in the eggs. The cysts incite inflammation in the tissue about 
them, and the worms come from the cysts to live in the inflamed substance. 
After several months, when a size of 3 to 4 mm. is obtained, they leave the 
tumor and begin the adult life in the intestine. 

Pathology. — The tumors are found in the sub-mucous tissue, and at firs* 
each appears like a sac filled with fluid; later there accumulates a green, cheesy 
substance, which gradually increases in amount. From the largest tumors the 
worms have already escaped. 

Diagnosis of the disease can only be made from post mortem examinations. 
It is probable that, except in extreme cases, no external disturbance can be 
noticed ; then, however, general debility, and even diarrbcBa, reduced the health 
of the flock considerably. Ordinarily, the adult worms are few in number com- 
pared to the tumors, and it is the latter alone which have caused much trouble. 
To the butchers these are known as ^'knotty" entrails, and are useless for 

making sausage cases, entailing thus quite a considerable loss to the sheep 
raiser. 

Tbeatment.->No medicinal remedies can be suggested for the removal of the 

adult worm, and removing the embryos is evidently quite beyond power of 
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medicine. Clearly the only valaable treatment is prerentiTe. Since the e^gs o' 
the parasite pass from one sheep to another by means of water or food, re- 
moval to another pasture and care in the water supply will lessen the chances 
of infection ; thoup^h if the sheep are badly infected already this will bat resnlt 
in infecting a second pasture. A plentiful supply of salt has been recom- 
mended as for other parasites. 

Selerostoma pincaieola* Ycrrill 1870. 

BYif.—Stepbanarns dentatua Diesing 1839; St. Nattereri Cobbold 1879; 
Strongylua (ScL) pinguicola (Verr.) Magalh. 1894. 

Body elongated, cylindrical, mouth terminal, armed with six teeth, of which 
the two opposite are stronger; male 22 to 28 mm. long; caudal sac composed 
of five lobeB united by a delicate membrame; spicule filiform. Female 3d to 
40 mm. long; tail curved, but prolonged into a small point and provided on 
each side with a short process. Sexual opening at the middle of the body; 
eggs 0.084 mm. in length. 

This parasite is found in the organs of the abdomen, especially in the fat 
tissue, of the hog. It has been called by some Americans the kidney worm 
since at times it penetrates into the kidneys. It appears to be very common 
in America, and is frequently found in lard, so that it has also received the 
name of lard worm. Some have even regarded it as cause of the hog cholera. 
The parasite was first found in New England by White, and Verrill has given 
an account of it in his paper on animal parasites. Dinwiddle reports that in 
Arkansas it is so common in the livers of hogs as to render them unfit for use. 
In those he examined were numerous small cavities filled with pus-like cores 
which marked the wanderings of the parasite. So far as is known, their only 
effect on the animals is to render the liver unflt for use. This represents, how- 
ever, a considerable annual loss to hog raisers. 

fSelerostoma equinnm (O. F. M.) de 61. 1828. 

^YJf. Strongylua equinum 0. F. M. 1784 ; St. aainiDua Viborg 1795 ; St. 
arinatua Rud. 1803 ; ScL armntnm Dies. 1851. 

Body brown or gray, straight and rigid, the anterior part broader, month 
circular, distended, with chitinus rings provided with small teeth ; the mouth 
capsule is supported by a longitudinal rib, and has at the bottom two round, 
sharp plates. Male : length 18 to 20 mm,, caudal sac (Fig. 05), 3-lobed; poste- 
rior ribs 3-parted,the middle, double, the anterior divided; two spicules long 
and slim. Female: 20 to 55 mm. long, with a long, blunt tail, and the sexual 
pore in the last third of the body ; eggs elliptical, 0.092 by O.OoO mm. 

This SchToatomay more generally called by veterinarians, the armed stron- 
gyle or the palisade worm, is found in the cacum, or rarely the colon of the 
horse. It is the commonest parasite of that animal, and is usually found in 
considerable number, more than 1,000 having been counted in a space of two 
inches. They are also frequently found in a larval condition in the aneurisms 

• with reffard to the name of thiB form Pr. Stiles writeii: ** Stephanurna dent&tna is nn- 
que«tionnbly a Sclerostoma. The earlier epeclflc name Jenteto*. howeyer. cannot be com- 
bined with the generic name Scleroatoma, as the term SnJeroatoma deiita^m de BlalnVlUe 
1829, already exists In synonomy. Verrill's SDeciflc comhlnatlnn ol irto «/^L,.^.*^».- ^.i f 
cola Is accordingly the earliest combipatloji ftvallaWe." ' Scleroatoma plngui- 
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of the meaeateric (Fjg. 66), and arteries aa well as in the c^ats on the ctecom 
and daodenam. Theyare 
found in all parte of Eu- 
rope, and have been re- 
parted from Canada and 
the United SiAtea . 

LiFB H IBTORT.*— The 
egge are expelled with 
the dung, and hat«b in a 
few days in a damp 
place; nnder farorable 
COnditioDB ot moietDre 
tbey continue to grow 
and moult, and Railliet 
haa kept them a consid- 
erable time in this condi- 
tion. Probably at this 
period thej enter the 
body of the horse in the 
food or drinkint; water, 
and fix themeelTee in the 



[aW Btliliet] some 

which are formed about them, the others reach t 

fix themselvee in the largearteries ot the abdomen and give 

dilatations in which is a rongh clot adherent to the inner surface, and ii 

the worms are developed. After a stay of uncertain length ii 

they leave it and are carried by the blood to the ciecum, wliere they form sub- 

mncoos cysts. These they abandon later to take up life in the intestines, 

where they become sexually mature. This, at least, is the theory of Railliet on 

their development, and it seems to be the best supported of any yet offered. 

Pathologv.— The adult worms are very firmly fixed to the mucoua mem- 
brane of the intestines by their mouth armature; they form eniall, dark 
prominences on the intestinal wall and live on the blood which is drawn Irooi 
the same. They are Iwliered by some to be the cause of diarrhoea, colic, etc., 
but the fact ie not yet certainly established. The tumera formed bj larval 
stages appear to be nltbont influence on the health of the animal. Not so 
with the anenrisma which are very common, and always in the abdominal ves- 
sels (Fig. 60). These are very dangerons on account ot the risk of rupture 
and more especially on account of the clota which may break loose or give off 
parts to be carried by the blood until they block up some small artery. The 
disturbance produced is proportioned to the sizeot the vessel stopped np. Inr 
mediate anemia of that portion to which the artery aSordd blood supply i^ 
produced; this causes paralysis or suspension ol the functions of that area. 
The resnlt of this is colic which may or may not be latal. Recurrence of the 
tronble is not only probable but practically certain. Thesecondary effect of the 
aneoriem is to diminish the blood supply to the inteetiaes since the clot pre- 
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vents the free passage oE the fluid, and in thja way chronic indigMtion ma; 

Treatment.— Neumann aaya it ia of the higheat importance Irom the above 
COD 8 i deration to diminish the extension o! the scleroatoraea as much as poxBi" 
bin. This can only be done by a most careful inspection o( the water horses 
drink, f^id nitration alone uBorda reliable security; bnt the harmfulncss of the 
aiieurismal worm is not sufficiently tangible, at least to owners of horsea, to 
permit of a hope that a precaution which would ba so contrary to present 
usages is likely to be adopted. 



miot ciecBl artery i fg, art«rtes ol left 



. [Arter BalDlet.] 



>l the anterior (naclco- 
il tbe rigfat fosrlcDlDB, 



The free worms can be removed Irom the caicum by vermifuges, although 
this is difficult. In the case of tbe anenrismal worms, the use of oil of turpen 
tine is said to be beneficial. 
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Uncinaria daodenalis (Dub.) Rail). 1885. 

SYtJ.—ADcbjrlostoma duodenale Dub. 1843 
StrongyJus quadridentatus v. Sieb. 1851 
Dochmins anchiJostomum Molin 1860; Scle 
rostoma duodenale Cobbold 1864; Str» 
duodenaUs Scbn. 1866; Docbmius duodenalis 
Leuck. 1876. 

Body pale reddish, cylindrical, slightly smaller 
iu front (Fig. 67); buccal capsule little inflated 
with two pairs of recurved teeth; two papillsB 
opposite at the anterior sixth of the body. 
Male 8 to 11 mm. long; caudal sac (Fig. 68) 
with small dorsal lobes and two prominent 
lateral lobes; posterior ribs three-parted, mid- 
dle ones double, anterior ones split; two long 
spicules. Female 10 to 18 mm. long; tail blunt, 
prolonged into a slender point; female sexual 
opening toward the posterior third of the body; 
eggs elliptical 0.052 by 0.032 mm. 

This species inhabits the small intestines of 
man and has also been found in Italy, France, 
Austria, Germany, Spain, in various parts of 
Asia and Africa, and is stated to have been 
found in America, though I am unable to find 
where, as the statement is quoted without any 
authority. 

Structure. — One point in the structure de- 
serves special attention; it is the so-called 
pharynx or buccal capsule (Fig. 69). This is 
very nearly spherical and is armed with four 
strong curved chitinous teeth. At the bottom 
of the capsule are two triangular lance-like 
organs, the function of which is the penetration 
of the tissue. 

Life History.— The development of the egg 
does not go on well in water, but in droppings 
or in slime progresses rapidly, and the majority 
of the embryos are hatched in from one to four 
days. They undergo several molts in the free 
condition, and, curiously, they do not escape 
from the molted skin, but use it as a protective 
covering. In this way they are enabled to en- 
dure even extreme dryness and may be trans- 
ported by the wind. It is probable that they 
rae taken directly into the human alimentary 

canal withont the intervention of an intermediate host. 



o 

•s 

a 
o 

g 

u 

9 



2 
"3 
to 

ed 

• » 

9 

a 
& 

• » 

6 



5 

I 

o 

13 



I 






KEBBABKA STATE BOABD OF AQBIOULTOBB. 



Patholi)GY.— The 



fix them Bel vee to the n 




coua roerobraDe of tba 
iutestines and live on 
blood extracted from 
the tiaeae. Their pres- 
ence in nnmbere givea 
line to a diatarbanca 
kDOirn aa Egyptian 
chlorosis or miner's 
ancemia. Thia dia- 
eaae ia very commoD 
among the miners, 
having attracted at- 



aa« ot Uaelatalii daodtoAJlM; iGS. 



tention by its sererity at the bailding of tlie 
Saint Gothard tannel. With out conaidering in 
detail ttaeeymptoma of thediseose, it may tie 
eaid that tbe trentment consiats entirely in the 
obaerTatia oF etricl aanitar; principiee. The 
use of anthelminttiicd is oC little avail eince the 
paraaitea adhere rery Urmly by means of their 
recurved teeth. 

Uncioaria trigoaocepbala (Bud.) and Undo- 
arm atenocepbala Raill. are related speciea 
which canae a similar diaeoaein hunting doga 
or honnda. 

Uncinaria eetoua (Creplin) Raill. 1885, baa ^/;«:"--*"**''o,V''? ''"?"'*'^' 

, , , „ . . , . aaoaaaaHa from ths doritti upeet 

been described by Curtice in his "Animal HiptiL7nis!Eniaed.{itt«rP«Traii«ito.) 
Parasites of Sheep," under tlje name of Docbmiaa carnana. It is cloaelj 
related to the last mentioned apeciea and inhabits the email intestinss 
of sheep. It livea upon the blood, and the effects of ita paraaitism fihonld be 
inveatigated. Further detaila on this species may be found in the article quoted 
above. 

Family OF TUB Trichotbaobxi.- 
iDi.— These worms are extremely 
elongated ; the anterior part 
of the body ia very slender, 
^ and the posterior more or 
lees enlarged. The males are 
without any spicules in some 
caaea; in other cases they possess 
a single simple one. 

Thia family incladea some of the 
beet known and moBl feared^ot 

no. n.—Trlclioeapbalaa dlapM", male, BfttDrftl i,.,mB„ nupmitnu. 
>tnud]DoatwloT*Bdol>[uii««Dlwffed. numan parosiieB, 
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Trichocephalas dispar Bud. 1801. (Fig. 70.) 

Syn. — Tr. hominia Schrank 1788; Aacaria trichura L. 1771. 

Male 35 to 45 mm. long, with spicules 2.5 mm. in length. Female 35 to 50 
mm. long; slender portion proportioned to posterior part as two to one; 
eggs brown, 0.051 by 0.022 mm. 

This parasite lives in the csdcum of man, but is rarely found in the vermiform 
appendix and the colon. Ordinarily only a few are present, but they are oc- 
casionally more numerous. It is extremely common all over the entire globe. 
Ordinarily the slender portion of the body is embedded in the mucous, and in 
general, its presence is not accompanied by any serious trouble. Of course the 

presence of a large number of the paras Ites is likely to give rise to serious ner 
vous trouble. 

Of the life history it may be said that the development takes place without 

any intermediate host, and the parasites are introduced by means of drinking 

water; the entire development occupies a period of four or five weeks. 

Trichina spiralis Owen 1835. 

Male 1.4 to 1.6 by 0.04 mm. Cloacal opening between two caudal appendi- 
ces; in front of the opening, two pairs of papillsd. Female 3 to 4 mm. by 0.06 
mm.; anus terminal; sexual openings at the end of the anterior portion of the 
body ; ovoviviparous. The embryos 0.09 to 0.1 mm. by 0.006 mm. In the 

larval condition, coiled in muscular and adipose tissues, they measure 0.8 to 1 
mm. by 0.04 mm. 





Fig. 71.— Intestinal TricbinsB; male at left, female at right. Much magnified. 
[After Colin,] 

Two forms of ihe TricliiDa are recognized commonly; first, the so-called 
inteatinal trkbina (Fig. 71), which is the sexually mature form found in the 
small intestines of many animals; the second is the so-called muecular tri- 
cbina (Fig. 72), which is the larval condition and is found encysted in various 
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parta of tho bodj. Of thn m^nj animals in 
which til© fricliina raay develop, man, pig, 
and j-at are tlioae easily aBscted, the 
monse, Guinea pig. and rabbit still more 
easily, while a long list o( other rornin, ia- 
cludJDg the horse, dog, cat, calf, lamb, etc., 
are occasionally or verj elightly affected. 
The intestinal trichina may be made to 
develop in birds, but the larva are not able 
to penetrate tlie walls of the intestines, and 
hence the flesh of tbe bird does not contain 
any of the encysted forms. Muscle trinhinee 
have never been found in the flesh of Hshes or 
invert«brat«s; and all stalements to the con- 
trary, as well as reports of trichins encysted 
n vegetable tissue, depend upon coufueion 
with some diHerent species of Nematodes. 
This confusion renders it all the more neces- 
sary to cousider very corefully Ibe structure 
Fio 72— Mustoiar tisBne contftLn- ^°^^ '^^ ^^^ larval trichina and of its cyst, 

InB entyeted TrlehSom: the right which will be taken op under the life 

(.^"in.]"" * °* "" ""'"''"■ *"*'■ history. 

Of all the many animals in which the trichina has been fotind, it eeema some 
what probable that the rat wos its original host The brown rat, which made 
its apiiearance in Europe in 1727, possibly brought the parasite with it from 
the Eiiat, and wlfh the rat the parasite has spread over the entire world. 

The muscle trichina was first discovered in 1828, in 
dissections undertaken in a London hospital. Itacon- 
nection with the disease it produces, and th^tages 
in its life history were demonstrated in Germany 
by the reseaches ot Virohow, Zenker, and Leuckart. 
Leidy discovered trichina in pign in America In 1S4T. 

STBOcrnRK.— The seiualljmatnre worm (Fig. 71), 
seldom comes to the observation of persons other 
than those experimenting. It differs from the larva 
(li^g. 73), in the development of the sesual organs 
and accessory parts. Among the organs of the body 
the so-called middle intestine, or according to some 
other authors, the "cell-body" of the cesophagus, 
deserves especial mention in this place; it is composed f'^^i^^'^fA' "} J^^nf 
of large nucleated cells which are very striking in Coiin.j 
appearance. This organ, in connection with the aize,8crves for identifying the 
species. 

LiFB HlSTOBV,— The life hisfory of trichina is peculiar among all parasites in 
that n. is in most cases, and always normolly, probably carried on within the 
body of the hosts and no part of it is played in the open world. Hence the 
agency of drinking water, so important in other cases, is unimportant here. 
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It is difScult to find a perfectly natural point to begin the account of the life 
history, but perhaps the matter becomes clearest if one starts with muscle 
trichina encysted in a piece of flesh. If arat, for instance, which we may probably 
regard as the original normal host of the trichina, be fed some pieces of muscle 
containing encysted trichina?, the flesh is dissolved by the gastric juice, and the 
larvsB are freed and pass into the intestines. Less than forty-eight hours are 
required to attain sexual maturity. 

The development of the embryos begins in the uterus immediately after copu. 
lation, and by the sixth day the embryos are ready and beginning to e8cai)e 
from the female; the males, which are rarer than females, have already begun- 
to leav€ the intestines with the feBces. Recent investigations seems to render it 
probable that the female intestinal trichinsB bore their way into the velvet-like 
projections, the villi, of the intestinal wall. They are found in all the superficial 
layers of the wall and sometimes at least partly in the cavities of the much 
distended chyle vessels, though living trichinae are found in the cavity of the 
intestines up to twelve weeks after the infection. Here it is probable that they 
give birth to the many embryos, and for something like a month they continue 
to bring forth embryos. The number of embryos produced by a single female 
has been estimated to be from 10,000 to 15,000; these are gradually dis- 
charged, possibly in the intestinal walls or blood vessels, but more probably 
into the cavity of the chyle vessels; in the last embryos have been positively 
demonstrated in some cases so that we are inclined to believe that the females 
bring the young into the tissue instead of depositing them into the intestines 
as was formerly maintained; and that the lymph stream carries them from 
the intestine. No doubt some of them make their way into the blood current or 
through the connective tissues by active migration. In these ways they will 
easily reach parts remote from the intestines in a very short time. The duration 
of these migrations is said to vary from six to ten days. While the larvas may 
settle down in almost any portion of the body or in almost any tind of tissue, 
they are most ordinarily found in the muscles, especially in the vicinity of the 
bones or tendons by which their migration is arrested. Some authors believe 
that they develop within the muscle fibers, others inclined to believe that 
their final location is in the tissues between the fibers. 

Having finally reached its resting place the larval trichina increases rapidly 
in size and coils itself in the shape indicated in the figure. Here its movements 
result in the formation of a cyst by the irritated tissues surrounding. At first 
granular substance with some large vacuoles are visible around it (Fig. 72), 
and later a sheath with a fine deposit of lime becomes apparent. In general 
the cyst is ovoid, lengthened in the direction of the muscle fibers. In size it is 
0.4 <by 0.25 mm. but may vary considerably. Commonly only one trichina is 
found in each place but two, three, four, or five may be seen. The trichina rests 
within the cyst unchanged for long periods of time, being found alive accord- 
ing to Damon eleven years after introduction in pork and from 13 to 24 years 
in man. Neumann remarks, however, that the possibilitv of new infections 
between times has not been disproved. In the course of time the cyst may un- 
dergo degeneration ; this may be either by the addition of the pigment gran' 

ules or by fatty or calcareous degeneration. Cysts which have become calcar- 
ouB are very frequently met with in the flesh of both pig and man. 
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The encysted trichina may be distingaished from other forma of Nematodes 

encysted in tissue by means of the '*ceil-body " so-called which may be made 
visible by proper treatment. 

The larva lies dormant in its cyst until the flesh is eaten by some animal 
when the cycle is began again with the development of the sexually mature in- 
testinal trichina. It is not impossible that the trichina might be acquired 
through the means of those intestinal trichina which may be eva.cuated from 
the intestine of an animal that has become infected and through their acci- 
dental importation into the alimentary canal of some suitable host. In this 
way it is possible that a pig may become slightly infected by eating the dung 
of a diseased rat. Such instances as these have been produced experimentally 
but are necesssarily rare, and in the majority of cases the worms are introduced 

into the intestines of the hog by the eating of rats or refuse from slaughtered 
animals which were themselves infected. 

Pathology. — There are two forms of trichinosis or trichiniasis, the one 
due to the larvss in the muscles, the other due to the eating of infested flesh, 
the development of the sexual form in the intestine, and the wandering of the 
embryos to the muscles. The disease is much more frequent in the pig than 
in any other of the domesticated animals. Its symptoms are displayed only 
when the quantity introduced is large, and hence in the majority of cases the 
disease will escape notice. Intestinal trichinosis is the cause of the first dis- 
turbances which appear in four to ten days after eating trichinous flesh; loss of 
appetite, thirst, fever, diarrhoea of a persistent character, sometimes vomiting, 

are symptoms which may manifest themselves in cases, but in all these there is 
little characteristic of this particular disease. 

Following this, symptoms of muscular trichinosis due to the wanderings of 
the worms are observed from the eighth to the fifteenth day. These include 
muscular troubles such as stiffness, pain in the muscles, and difliculty in moveu 
men t, especially in mastication and respiration. The last period which follows 
the eucystment of the larva is characterized by cachexia and extreme anemia. 
Edema appears in many places and is usually followed by the death of the 
animal. Nearly all the hogs attacked gradually recover however. The du- 
ration of the disease varies naturally with thedegreeof infection; in light cases 
it is about two to three months. 

These doubtful or often scarcely visible symptoms make the diagnosis very 

difficult and usually impossible. A harpoon has been invented for obtaining 

a sample of the muscle in order to diagnose the disease from the presence of the 

larva. The thick layer of fat found beneath the skin renders the use of the in- 
strument rather difficult. 

Unless the infection is severe the muscles are very unequally filled with the 
trichinss. Kauhn showed that the diaphragm is most seriously infecte^; after 
that in less intense way the shoulder muscles, the psoas muscles, larynx, neck, 
tongue, etc. In order to ascertain the presence of trichinae the muscle 
should be taken from the part most seriously infected ; Neumann recommends 
the following method: a small piece of muscle is cut parallel to the direction of 
the fiber; after lying in water a short time it is pressed between two glasses, 
and will show the cysts under a magnifying power of 100 to 150 diameters. 
It is better, however, first to tease the fibers in water by needles and then ex- 
amine in the normal salt solution (see appendix A) or in a 0.1 to 0.5 of one 
per cent solution of acetic acid. 
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A single animal may cuntain a truly enormoas number of cysts; in an ounce 
of flesh Lenckart has estimated between 200,000 and 225,000, which would 
make the total number in the body about forty millions. Others have esti- 
mated from five to one hundred millions in the body of a single patient. In 
this way an approximate idea of the severity of the infection may be obtained. 

The life history makes it clear that the disease must always be due to the 
introduction of trichinous meat or of worms or embryos from excrement. It 
18, hence, of importance to establish the proportion of trichinas in different an- 
imals and different localities. It has already been stated that the rat is prob- 
ably the original host of the trichinas. The number of rats infected with tri- 
cbinffi is said to be for Paris about 7 per cent, for Germany, from 3 to 50 per 
cent, while Neumann quotes from a source which I am unable to learn, the sta- 
tistics for Boston of from 6 per cent in stable rats to 70 per cent in slaughter 
house rats. The proportion of pigs infected with trichinsB is 12 per thousand 
in Russia, 4 to 15 in Sweden, 0.1 to 0.13 in the German Empire. 

For the United States there is no official register of any sort, and for evident 
reasons the reports are somewhat widely at variance. One can hardly too 
strongly criticize the ignorance or maliciousneHs of the foreign consul at Phil- 
adelphia who stated in an official report to his government that in Illinois 
alone trichinosis killed 700,000 pigs in 1880, kindly including in the total the 
mortality due to the hog cholera 1 1 1 Equally wild and unsubtantiated are the 
reports commonly current in European journals to the effect that 70 to 80 per 
cent of American hogs are infected. On the other hand, the claim advanced 
by some persons that trichinosis is unknown to this country is certainly un- 
true. One undoubted case of death from trichinosis within this State has come 
under the writer's observation. It is of thegreatest importance that the system 
of meat inspection should be widely introduced, and that the actual state of the 
case should be made known. Not only that the pork exporting firms suffer se- 
riously from the believed prevalence of trichinosis, but also the meat consumers 
have a right to demand exact knowledge with regard to the flesh which is of- 
fered for sale. 

Meat inspection is most rigorously and scientifically carried out in Germany 
where trained examiners report upon the condition of every animal killed. 
For trichina the method employed is that already suggested^the examination 
of a small part of the muscle from some special region with a view to detect- 
ing the presence of trichinous cysts. The meat is also examined at the same 
time with reference to the occurrence of the other, parasites. 

The disease may be contracted by man through the consumption of flesh 
containing living larvse only. Both the intestinal phase and the muscular 
phase are similar in general symptoms to those of the pig. Epidemics have 
been reported in widely separated places in various countries. They are espe- 
cially numerous in such regions in Germany where raw pork in various forms 
is eaten. 

Treatment. — Trichinosis is rarely a serious disease for the pig, but becomes 
exceedingly so for the consumer of the flesh which has had the attack. So far 
as preventive means are concerned they will depend naturally upon the vi- 
tality of the trichinsB in the cysts. Extended experiments have been made by 
many observers with reference to the temperatures required to kill the para 
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site. It bas been found that cold is very unreliable, bat that a temperature 
of 55° 0.(135° F.) IB high enough to kill. It is necessary, however, that the en« 
tire mass should reach this temperature in order that the worms in the center 
are certainly destroyed. Fjord has conducted some experiments which show 
tliat the time of cooking necessary to kill the trichinsB in the center of a pieoo 
of pork is proportional to its size; fitteen to eighteen minutes should be used 
for each pound of flesh, less half the time necessary to bring the water to aboil. 
A ham weighing ten pounds should therefore be boiled eighteen minutes x 10 
j.0., three hours, if put into boiling water, or two hours and one-half if an hour 
is required to bring to the boiling point the water into which the ham is put. 

Boasting should also be careful and complete; so as not to leave in the center 
raw or half-done portions. Practically one may judge of the safety limit by 
the entire loss of the reddish color and the absence of any reddish fluid under 
the action of a knife. The effect of salting is somewhat uncertain. When the 
process is thoroughly carried out the trichins are apparently killed. But in 
a very large number of cases the pickle does not penetrate to the center of the 
piece and even after a long time living worms may be found there. Smoking 
during three days and more is usually sufficient to kill all the worms. 

In order to suppress the parasite more care must be exercised with reference 
to the feeding of the pig. The conditions found by Calvin in Iowa show that 
the swill-fed pigs are very largely infested while the corn-fed swine are almost 
free. Bince at least 95 percent of the animals killed by our packing houses 
for exportation are grain-fattened, the chance of obtaining trichinized meat is 
hardly sufficient to warrant the absolute prohibition placed upon it by some 
European governments. To quote also from Neumann, '*It may bementioned 
that as the result of an exhaustive discussion in 1884 the Acad^miede Medicine 
and the Soci^t^de Medicine Pnbliquedecided that the importation of American 
salt pork of the type fully cured offered no danger." There is little doubt that 
the prohibitive measures are largely political and do not depend to any extent 
upon a scientific study of the subject. 

In conclusion it may be said that caro in the tending and feeding of the 
swine will tend to lessen the disease and equal care in cooking will remove 
danger of human infection. Cured ham must becarefully examined or obtained 
from some source where the microscopical examination is known to have been 
made beforehand. 

Family of the FiiiARiD^.— The body is thread-like, of considerable length; 
the mouth and mouth capsule are variable; the oesophogus is not provided 
with a bulb at its end; the male possesses a single spicule or two unequal 
spicules, and the tail of the male is ordinarily somewhat coiled. The female 
sexual opening is located towards the front of the body. 

The most famous member of this group is without doubt the Filaria of 
Medina, a worm of more than half a meter length, and of uniform diameter 
throughout, which occurs as a parasite just beneath the skin of man in tropi- 
cal countries; from this position it is removed by being carefully wound about 
a small stick, an operation in which the negroes of that country are said to be 
very expert. It has been introduced into South America, probably by the 

negroes. Since this worm is not found in temperate regions it may be passed 
here with the mere mention. 
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Filaria immitis Leidy 1856. 

Syn.— F. papulosa, bsematica canis domestic!, Gruby and Delafond. 1852 

Body white, obtuse at both 
ends, the anterior being some- 
what thicker than the posterior 
(Fig. 74). Mouth with six 
small, indistinct papilla); male 
12 to 18 cm. long; tail with two 
lateral wings and 11 papillsd 

i-p on each side; two unequal spi- 

£ cules. Female 25 to 30 cm. 

^ long, 1 mm. broad ; tail short 

u and blunt; the female sexual 

^ opening only 7 mm. from the 

'"' mouth. Ovoviviparous embryo 

i (Fig. 75) 0.285 by 0.005 mm., 

V with the posterior extremity 

c8 tapering to a very slender fine 

« pointed tail. 

^ The so-called *' cruel " Filaria 

§ inhabits chiefly the right side 

-M of the heart and the pulmonary 

S artery of the dog. It is frequent 

S in China, Japan, and not un- 

o common in Europe, North and 

• South America. 

"3 

Pathology.— It appears to 

g frequent particularly hunting 

^' dogs, and those of some size, 

g and its presence is not often made known by any dis- 

5 turbance in the health of the animal. It may, how- 

C ever, be detected by microscopical examination of the 

cs 

g blood, in which case the delicate embryos will be dis- 
T covered. Curiously enough, it has been discovered by 
'^ Manson, that these embryos abandon the surface cir- 
g culation during the day and appear in it at night. 
Frequently the death of the animal is sudden, but 
convulsions, or even appearance of madness, may pre- 
cede death. If the heart of the dog be examined, the 
right side and the arteries for some distance will be 
found to contain bundles of the worms tied up in in 
extricable knots. The males are ordinarily only half 
as common as the females, but cases are on record in 
which only males and only females have been found. 

The disturbance in the circulation is notunfrequently accompanied by lung and 
kidney troubles. 

The life-history is unknown, and no treatment, medical or preventive, can be 
suggested. 




Fig. 75.— Embryos of 
Filaria tin m it is taken 
from the blood of a do^. 
x300. [After Railliet.] 
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Filaria Bancroft! Cobbold 1877. 

SYV.^Tricbina cystica Salisbury 1868 ; F, sangninis bominis Lewis 1872; 
F, dermatbemica da S. A. 1875; F, Wucbereri da S. L. 1877; F. aanguin^ 
hominia nocturna P. Manson 1891. 

Body white, 
hair-like (Fig. 
76), smaller 
towards the 
ends; mouth 
without papil- 
IsB. Male, 83 
ram. long, 0.4 

F|g. 76.— Fj/aria from bmnan blood ; female at right, male at left ; nat- nam. Wide; tail 
vralsize. [After de Magalbaes.] CUrledup* four 

pairs of preanal papill89,two unequal spicules. Female 155 mm. long, 0.7 mm* 
thick : female sexual organs 2 to 3 mm. from the head; eggs, 0.038 by 0.014 
mm. 

This parasite in the adult condition is found in the heart and lymphatic 
vessels of man. It is common in the warmer regions of the earth and has been 
found in individuals from those regions who have gone to colder places. It is 
especially common in Brazil. The female is ovoviviparous, and the embryos 
are found in the blood. Like the Filaria of the dog, they are found in the sur- 
face circulation only at night. The further development is believed to take 
place with the aid of a mosquito. They are according to Manson removed 
from the burface vessels of man at night by the mosquito, and undergo certain 
changes in its alimentary canal, later to reach stagnant water in the eggs of 
the mosquito, and thence reach the human system through drinking water. 
The disturbances which are caused by the presence of the Filaria are varied, 
depending upon conditions of race, age, and locality, and the medical treatment 
has not yet been discovered. Of course the preventive treatment depends upon 
use of pure or filtered drinking water. 

We pass a large number of related ^orms to mention briefly some species of 
Nematodes which are parasitic on different forms of plant life. These are in- 
cluded in the family of the AnguilluIidflB. They are characterized by small 
size, and thread-like body; the mouth cavity is provided with a piercing ap- 
paratus or with teeth; the oesophgaus has one or two bulbs; the male has two 
spicules; the females are ovoviviparous and often produce only a small number 
of eggs. Most members of the family live free in water or earth, some in fer- 
menting substances, like the well-known ''vinegar eel" and ''paste eel," and a 
few are parasites of plants. 

Anguillalina tritici (Bauer) Gerv et Ben. 1859. 

Syn.— 7i!>rio tritici Bauer 1823; Tylencbna tritici Bastion 1864; AngniJlula 
tritici Dav. 1856 ; A. scandens Schn. 1866. 

Body pale, cylindrical; the oesophagus with two bulbs, anterior one fusiform, 
posterior spherical; male slender, 2.5 mm. long, 0.1 mm. wide; tail provided 
with a large sac; spicules separate; female thicker, rolled into a spiral, 3 mm. 
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lon^, 0.25 mm. wide; female sexual opeuing just in front of the anus; eggs 0.08 
mm. lou^. 

This worm is the cause of the '* eel worm disease" of wheat; the kernels of 
grain if examined are seen to contain about a dozen of the worms in the cen- 
ter, and the grains themselves are distorted and useless. If these are sown^ the 
worms escape, develop, climb the stalk of growing grain in the tissue, and lay 
their eggs in the developing "ears" where the larva are hatched. As a matter 
of fact, the apparent grains in which they are found are actually galls devel- 
oped on different parts of the flower, the effect of which is to destroy the grain. 

This species is very destructive in some European countries, but, so far as I 
have been able to barn, has not beea found in this country. 

Closely related species are parasitic on rye and buckwheat. 

Heterodera radicicola (Greeff) Mailer 1884. 

Syn.— An^ui/7u/a radicicola Greeff 1872; Ang.arenaria Neal 1889 (in part). 

In the southern states, particularly' Florida and Alabama, much trouble has 
been caused by "root galls" on various cultivated plants. According to the 
investigations of Neal, and especially Atkinson they are widely distributed. 
The latter gives a list of thirty-six plants from the vicinity of Auburn, Ala., 
which are affected by these Nematode root galls; the list includes peach, grape, 
egg plant, parsnip, turnip, cotton, lettuce, and beet somewhat infected, and po. 
tato, tomato, sunflower, water melon, parsnip, and cabbage seriously in- 
fected. 

While it is probably that the cold winters of this state would kill the pa.ra- 
sites and prevent the disease from becoming serious, yet it may prove trouble- 
some in green-houses and hot-beds even this far north. For this reason I in- 
clude a brief description of the infected plants quoted from Atkinson (Bull. 9, 
Agl. Exp. Station, Auburn, Ala). 

"The abnormal growths on the tomato root appear as irregular fusiform, 
knotty, or nodulate enlargements, two to ten times the natural diameter of the 
roots. The surface of the gall is at first smooth, more or less undulate, or 
papillate, but becomes later roughened, scurfy or cracked, and finally decay of 
the tissue sets in. The tap root and theearlier lateral roots are attacked early 
in the season. When the roots begin to die they send out new roots in the 
efforts of the plant to recover from the effects of the disease; these roots are 
attacked in turn and deformed. Other plants were found with the tap root still 
alive, very much enlarged and cracked, and the disease in an active state. The 
enlargements of the roots of the Irish potato are similar in form though on the 
specimens which I have examined they are not so numerous or large. The 
surface of the affected tubers first presents minute elevations usually at the 
point on the surface corresponding to a lenticel. The minute elevation soon 
grows to be quite a large convex elevation and finally cracks. There is great 
variation in the form of the galls, even in the same species. " 

Experiments as to the best method of meeting the dilficulty are almost lack- 
ing; suggestions are made as to the sterilization of the soil by starvation, 
with proper rotation of crops, clean cultivation, and perhaps the use of "trap- 
ping" plants, which, planted early and attracting the young worms, can be 
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polled up and then burnt with the worm adhering to the roota. 
has proved sacceeslul in the case oE a related epeciee which attacks 
beet in Qeritiauy. 



method 
tha aafcar 




Other closely related epecieeare paraeitic in the leaveeof p1anta,eBpecialljol 
green-bonee and cultivated plants. An illnstratlon of such an eel worm and of 
the appearance ol the infected leaves is given (Fig. 77). Violets, chrysanthe- 
mama, begonias, roaes, etc., are among the epecjes attacked. U is difflcalt to 
BOggest any preventive method which could be applied on a larg;e scale and 
which will prove absolute. In caseof those who may meet the trouble in email 
beds of plants, it may be suggRSted that a change of soil is beneScial and 
tliat the baking of the soil In which tlie plants are to be put will be an abso- 
lute preventive. The use of lime wat<T, sulphar, and other substauces not in- 
jurious to the plant but fatal to the worm has been suggested. A similar 
trouble due to another species has been met with by strawberry growers, bat 
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Is not likelj to be danF^eroae in this climate. The Qerman sugar 
beets have been attacked by a epeciea that is parasitic on the 
7 beet root; this is not at present in our conotry and is mentioned 
2 to call atteotioD to the necessity of avoidins the importation ol 
£ beet-roots or soil by nhich the worms might possibly be intro- 
l dnced. They could not, howerer, be imported in the seed. 

- The lamiiy of the Angiosto- 

* midfe is iuterestiug as it is 
'^ composed of the so-called 
« "heterogenic" forma, that is 
■-■ to say, those which have two 
^ sexual generations succeeding 
S each other irregularly, one ot 
^ which is dicecioUB and free, the 
^ Other hermaphroditic andpar- 
^ BSitic. 

I StroDjEfloides Intestl- 
•I nalis (Bavay) Orassi 1883. 
^ Syn. — Angiiillulit BtercorRlia 

- and A. intestia&liB Bavay 
i 1877[ Leptodera sten!ora>ia 

* and L. inteBtinalia Cobbold 
I 1879; Psendorhabditis ster- 

e corsto Perr. 1881; Rbabdo- 

g nmna strongj hides, Lenck. 
I 1883; Eh. iotestioaUa R. Bl. 
a 1885. 

I The intestinal female is 3.3 
^, mm. long, and 0.084 mm. 
's broad; the body is slightly 
^ smaller in front; the tail con- 
I ical, slightly enlarged at the 
"Z end ; mouth ni t h three 
:s small lips, tbe cesopbagns 
"g cylindrical, one-fourth the 

I lengl'h of the body and con- 
I tinnoUB with the intestine 

I nithont a D y constriction. 
S The female genital opening _ 
^ lies in the posterior third of frmeai 
the body. The uterus con- 
tains six to nine eggs, ellipti- 
cal, 0.054 by 0.032 ram. Free-form both males an dfemalee; body cylindrical, 
tapering to the ends, especially toward the tail; mouth with three lips; 
(esophagus nith two bulbs separated somewhat from each other; male 0.7 by 
0.035 mm.; tail carved, ttvo spicules; female 1 mm. by 0.050 mm.; sezaal 
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opening Blightly in front of the middle of the body; eggs elliptical, 0.070 by 
0.045 mm., sometimes hatching in the nteras. The intestinal form is parasitic 
in man, and appears to be distributed over the warmer portion of the entire 
world. 

. Life Histort.—- The two forms were regarded as distinct species nntil the 
work of Leuckart showed that they were merely successive generations. In the 
human intestines one finds only the intestinal form and its embryos. The adults 
are females alone (Fig. 78), and are present ordinarily in enormous numbers. 
It is probable that the eggs develop without being fertilized, and the embryos 
are hatched in the intestines to be discharged with the fasces. When they 
reach the outside they moult, and in the old skin, which is not cast off, as a 
protection from the dryness, they may be transported by circumstances to a 
considerable distance. If the temperature, however, is high they mature into 
the free sexual generation (Fig. 79), and within a very short time the female 
lays thirty or forty eggs, which develop very rapidly. At the end of two weeks 
all of the free generation are dead, and their larvae have gone through a series 
of changes which make them resemble the intestinal form; in this condition 
(Fig. 79, C) they live hardly more than five or six days and perish if they do 
not re-enter the human intestines. 

Pathology.— The enormous number of the parasites cannot fail to have a 
serious effect upon the digestive system. It is, however, questioned whether 
they are the real cause of the disorders with which they are usually connected 
or whether perhaps they may render the troubles more serious. Investigators 
in Italy are of the opinion that they produce, when present in large numbers, 
an intense enteritis. 

A species somewhat similar to this has been found in the intestine of the 
sheep; it is slightly larger, but otherwise very similar. It is not known to 
cause any particular trouble. 

The sub-order of the Oordiacea, the second group of round worms, is dis- 
tinguished by the degenerate condition of the alimentary canal in the adult. 
These forms are familiarly known as ''hair snakes" or "hair worms," and 
popular superstition believes them to originate from horse hairs which have 
fallen into water. In reality, the early life of the worm is passed in the body 
of some insect, such as the grasshopper, and they escape into the water whe n 
mature. Here the eggs are deposited and the larva later reach the insect. 
According to some they are also parasitic in fish. A further account of their 
structure and their life history hardly belongs here. 

Order IT.-ACAlTTHOCEPHAIiA. 

The fourth order of round worms, the Acanthocephala, or " Thorny-headed" 
worms, includes an important and dangerous parasite to domestic swine, and 
others found in birds and fishes. They are characterized by the entire absence 
of the alimentary canal and by the presence of a protractile proboscis armed 
with hooks. 
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Fig. SQ,—Qi£^atorbyncbtt8 gigM from Lin- 
coin ; male at left, female at right. Half natu- 
ral sise. (Original.) 




Fig. 81.->Bead of Oigantorbju- 
cAi»£i!gajr; magnified. (Original.) 



Oieantorhynchus ffigas ( Goeze) Hamann 1892. 

Syn.— r»Dia bimdinacea Pallas 1781; EcbinorbjDcbua 
gigaa Goeze 1782. 

Body milkwhite, sometimes slightly tinted, with trans- 
verse irregular ridges. Posterior end somewhat smaller; 
proboscis spherical, armed with five or six rows of hooks. 
The proboscis can be retracted into a neck-like region which 
is much slimmer than the following portion of the body. 
Male 60 to 90 mm. by 3 to 5 mm. with bell-shaped caudal 
pouch. Female 230 to 350mm. by 4 to 9 mm.; tail blunt; 
eggs almost cylindrical 0.087 to 0.1 mm. long with three 
embryonic envelopes. 

The adult worm is found in the small intestine of the pig, 
ordinarily fixed to the wall by the proboscis. It occurs in 
Europe and in the United States, and is present in almost 
all the pigs slaughtered in Lincoln. 

Structure.— The elongated body ( Fig. 80) is largest near 
the head and tapers gradually towards the posterior end. 
At the anterior end asharp constriction separates the body 
from the short neck-portion which is not more than one- 
fourth or one-fifth the diameter of the body close to it. 
From the apex of this region may be projected the proboscis 
which is contained within it, like the reversed finger of a 
glove. As the proboscis rolls out, the hooks also turn out- 
ward, and when the proboscis is completely extruded the 
shape of the organ ( Fig. 81 ) is nearly that of a sphere on 

which are from five to six irregular rows of hooks. Behind 
these the proboscis is slightly smaller. 

If the internal structure be examined it will be seen that 
tegS^fV^i>**°**®d°'^ *^® proboscis is provided with retractor muscles by means 
erens.' (Original.) ' of which it may be withdrawn into the body. At the base 
of the proboscis is the small mass of nervous matter which represents the 
brain. 
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There is no trace of an alimentary canal, hence these forms, like the tapeworm, 
take nourishment by absorption. Two elongated sac-like organs hang down 
into the body cavity along the sides of the proboscis. These are the lemnisci 
( L, Fig. 82 ) ; their function is nnceriain. 

The mass of the body is made up of the organs of the reproductive system. 
Unlike those parasites thus far considered all of this order have separate sexes. 
The male organs (Fig. 82) consist of two large testes ( T) together with the 
ducts and accessory glands {S, F. ) connected with them. The tail of the male 
has a hemispherical expansion, something like the caudal sac of other round- 
worms; the male sexual opening in the center of this sac at the tip of the body 
is provided with a small copulatory organ. The internal sexual organs of the 
female are much similar in general appearance; the ovaries lie toward the front 
of the body oavity which is largely filled with eggs in various stages of develop- 
ment. These are discharged by the oviduct which opens at the posterior end 
of the body. 

Life History.— The eggs of the GigaotorbjDcbua are diacharged from the 
alimentary canal of the host and spread over the ground with manure. 
The eggs are eaten by some insect and hatched in its intestines. The em- 
bryo which has a conical form armed at one end with four hooks like tape- 
worm hooks, and a number of smaller ones, penetrate into the abdominal 
cavity of the insect and encysts there. In this condition they remain and may 
even live through the metamorphoses of the insect until the host is eaten by 
some pig. In the alimentary canal of the pig the embryo is set free, attaches 
itself and acquires maturity. There is some dispute as to what insect is the 
intermediate host; the white worm-like larva of the May bug and the larva of 
the common rose chafer have been found to contain these worms, and Stiles has 
experimently infected the larvsB of the June bug in this country. It is also main- 
tained that various species of snail may function as the larval host. In all 
probability the larva is not confined to a single host, but may develop in 
many. 

Pathology.— The wall of the intestine will necessarily be irritated at the 
points where the worms are attached ; and these points of attachment produce 
small abcesses. It is not strange, then, that the parasites cause considerable 
disturbance in the digestive functions, producing debility, restlessness, emacia- 
tion, and sometimes spasms and convulsions. The subject, however, seems to 
have been investigated very little, and I am able to find almost nothing on the 
character of the disease, and, with regard to treatment, only the statement 
that it is still to be experimented upon. Undoubtedly the worm would be dif- 
ficult to dislodge on account of the powerful proboscis. I think it desirable 
that some more definite studies in the life history and frequency of the worm 
should be made in order to determine the actual amount of damage done by 
it. In Germany it is said to occur in one pig out of every four, and some 
authors believe that it is becoming rarer. In this connection may be mentioned 
the statement of Leuckart that it appears only in those pigs which feed in the 
open air. With the introduction, then, of pen-feeding it might be expected to 
grow rarer. In those regions, however, where the animals are allowed the free- 
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dom of a considerable piece of territory the parasites would probably be more 
abundant. I am inclined to believe then they are more common in our western 
states than they are in the East; but the observation rests on slight experience 
in a very limited number of places. At least the subject deserves investigeu 
tion. 

PART III. -CHECK LISTS OF PARASITIC WORMS. 

Much of the difficulty of reading intelligibly works treating of the various 
parasites is due to the confusion of names encountered. Anyone will see that 
all value in scientific names would be lost if every man could give a name to 
any animal he found whether the form were old or new; and zoologists have in 
various international congresses formulated and elaborated the rules of nom. 
enclature to govern the rights of the original discoverer. It is not surprising, 
however, that forms are not always recognized as old and that the synonomy 
has grown to be somewhat complex. At much labor and with the assistance 
of similar lists published in the past, I have made a full record, I believe, of the 
parasites of man, cattle, sheep, horse, and dog, and append them to this re- 
port for the convenience of all who are working or reading on these subjects. 
By reference to the list under the name used by any writer, the correct name 
can be found, the date at which the name was given, the author naming the 
parasite, and the part or organ of the host in which it is found. It would be 
impossible to enumerate all the sources from which information was gathered. 
I am, however, particularly indebted to the works of Leuckart, Railliet, Neu- 
mann, and Yon Linstow, and to a long list sent by Dr. Stiles of the Bureau of 
Animal Industry, Washington. On species found in the United States the pa' 
pers of Stiles, Curtice, Welch, and Francis have been consulted. 

ABREVIATIONS USED IN LISTS. 

• Found in North America in the host cited. 

* * Found in Nebraska. 

7 Doubtful species, or doubtful host for this species. 

All synonyms refer to correct name under which are given details on location, 
distribution, etc. Larval forms are listed under adult with cross reference from 
larval name if a special one is used. 

Order followed : (1) Name of parasite. 

(2) Name of author who gave the name used. 

(3) Date at which named. 

Nameof an author in parentheses denotes original describer of species: name 
after parentheses is name of author who included this species in the present 
genus. 

Parasites of Man {Homo sapiens L.) 
Trematodes. 

Amphistoina hominis Lewis and McConnell 1876; csBcum and colon. 
Bilharzia hcBmatdbia Cobb. 1859, see Oyncecophorus hcematobius, 
Clddoccelium hepaticum Stossich 1892, see Fasciola hepatica. 
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Dicroccelium Buski Weinl. 1858, see Distoma Buski, 
heterophyes Weinl. 1858, see Distoma Jieterophyes. 
oeuli humani Weiul. 1858, see Distoma ophthalmohium. 

Distoma Buski Lankester 1857; daodenam. 

eapense Harley 1864, see Oyncecophorus hcematoblua, 
cavicB Sonsino 1890, see Fasciola hepatiea. 
covjunctum Cobb. 1859; biliary dticts. 
conns Garlt 1831, nee Creplin 1325, see D,felineum, 
crassum Busk 1859, nee v. Sieb. 1836, see Z>. Buski, 
**felineum Riv. 1884; biliary ducts. 
hcematobium Bilharz 1852, see OyncBCophorus hcBmatobius. 
hepaticum Retzius 1786, see Fasciola hepatiea. 
hepatis endemicum Bm\z 1883, see X>. sinense, 
hepatis innocum BsbIz 1883, see D. sinense, 
heterophyes v. Sieb. 1852; small intestine. 
japonicum R. Blanch. 1886, see D. sinense. 
lanceolatum (Rud.) Mehlis 1825; biliary ducts. 
oculi humani v. Aramon 1833, see D. ophthalmdbium. 
ophthalmobium Diesing 1850; eye; perhaps young D. lanceolatum. 
pulmonale Bcelz 1883, see D. Westermanni. 
pulmonis K., S. and Y. 1881, see D. Westermanni. 
Rathouisi Poirier 1887; biliary ducts (?); perhaps D. Buski. 
Ringeri Cobb and Manson 1880, see D. Westermanni. 
sibiricum Winogradow 1892, aee D. felineum. 
sinense Cobb. 1875; biliary ducts. 

spathulatum Leuck. 1876, nee. Rud. 1819, see D. sinense. 
hcematobium Bilharz 1852, see Gyncecophorus hcematobius. 
Westermanni Kerbert 1878; lungs, rarely also encysted in con- 
nective tissue. 

Fasciola hepatiea L. 1758; biliary ducts. 

heterophyes Moq.-Taud. 1860, see Distoma heterophyes. 
humana Gmelin 1789, see F. h'^patica. 
lanceolata Rud. 1803, see Distoma lanceolatum. 
ocularis Moq.-Tand. 1862, see Distom^a ophthalmobium. 

Festv^aria lentis Moquin-Tandon 1860, see Monostoma lentis, 
Gyncecophorus hcematobius (Bilharz) Dies. 1858; blood vessels, especially 
portal veins. 

Hexathyridium pinguicola Trentler 1793 ; ovary, 
vcnarwm Treu tier 1793; veins. 

Mesogonimus Jieterophyes (v. Sieb) Raill. 1890, see Distoma heterophyes* 

Westermanni (Kerb.) Raill. 1890, see Distoma Westermanni. 
Monostoma lentis v. Nordmann 1832; lens of eye. 
Schistosoma hcematobium Weinl. 1858, see Gyncecophorus hcematobius. 
Thecosoma haematobium Moq.-Tand. 1860, see Chyncecophorus hcema- 
tobius. 
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Cbstodbs. 

Bothrioeephalus cordatita Jjenck. 1862; intestine. 
crUtatus Davaine 1874 ; intestine. 
latus Bremser 1819; small intestine. 
liguloides Lenck. 1884, see B. Mansoni. 
Mansoni (Cobb.) B. Bl. 1886; connective tissue and body cayitj. 

* Oyaticerous acanthotrias Weinland 1858; larva of unknown T<Bnia. 
*eellulo8<B Bud.; larva of Tcenia solium, 
tenuicollis Bud.; larva of Tcenia marginata. 
Davainea madagaacarienais (Dav.) B. Bl. 1891 ; intestine. 
Dibothrium latum Dies. 1850, see Bothrioeephalus latua. 

cordatum Dies. 1850, see Bothrioeephalus eordatus. 
Diplaeanthus nanus Weinl 1 858; see Hymenolepis nana, 
Dipylidium eaninum (L.) Baill. 1893; small intestine. 
*Behinocoeeus polymorphus Dies.; larva of TcBnia echinoeoecus, [Tfiis 
form has been described by different authors as at least a dozen dif< 
ferent species; without quoting these names here it is enough to say 
that all are the one somewhat variable species given above.] 
*Hymenolepis diminuta (Bud. 1819) B. Bl. 1891; jejanum. 
flavopunctata Weinl. 1861, see H. diminuta, 
*nana (v. Sieb.) Leuck. 1863; small intestine. 
Ligula cingulum Bud.; intestine (fragments of a Tcenia f), 

Mansoni Cobb. 1883, see Bothrioeephalus Mansoni, 
Tcenia cegyptiaca Bilharz 1852, nee Krabbe 1869, see Hymenolepis nana, 
canina L. 1767, nee Batsch 1786, see Dipylidium eaninum. 
eucumerina Bloch 1782, see Dipylidium eaninum. 
diminuta Bud. 1819, see Hymenolepis diminuta. 
eehinoeoceus v. Sieb. 1853; larva encysted in various organs. 
elliptica Batsch 1786, see Dipylidium eaninum. 
flavopunetata Weinl. 1858, see Hymenolepis diminuta. 
inermis Moq.-Tand. 1860, see T. saginata. 
lata L. 1748, see Bothrioeephalus latus. 
leptoeephala Creplin 1825, see Hymenolepis diminuta. 
madagaseariensis Davaine 1869, see Davainea madagascariensis, 
marginata Batsch 1786; larva encysted in peritoneum, pleura, etc. 
msdioeanellata KtLchenm. 1852, see T, saginata, 
megaloon Weinland, see T. saginata. 
minima Grassi 1886, see Hymenolepis diminuta, 
moniliformis Pallas 1781, see Dipylidium eaninum. 
nana v. Sieb. 1852, nee v. Bened. 1862, see Hymenolepis nana, 
offleinalis, see T. solium, 
pellucida Goeze 1782, see T. solium. 
. prima Plater 1603, see Bothrioeephalus latus. 

* saginata Goeze 1782; small intestine. 

* solium (L.) Bud. 1810; small intestine, larva encysted in muscles and 

viscera. 
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tenella Cobb. 1865 ; small Bpecimens of T. solium, 
varesina E. Parona 1884, see Hymenolepis diminuta, 
vulgaris L. 1748, see Bothriocephalus latus, 
Tceniarhynchus mediocanellatus Weinl. 1858, see Tcsnia saginata. 

Nematodes. 

Anguillula intestinalis Bavay 1877, see StrongyUndes inteatinalis. 

leptodera Nielly 1882; skin. 
Ankylostoma or Anehylostoma duodenale Dnbini 1843, see Uneinaria 

duodenalis. 
Ascaris alata Bellingbam 1839, see A. mystax, 

apri Gmelin 1789, see Strongylus paradoxus, 

brachyoptera Rod. 1819, perhaps A. mystax, 

canis Schrank 1788, see Dioctophyme gigas. 

cati et caniculce Schrank 1788, see A. mystax, 

felis BruguiSre 1791, see A. mystax. 

leptoptera Rud. 1809, in part A, mystax. 
* lumbricoides Jj, 1758; small intestine. 

marginata Rud. 1802, see A. mystax, 

maritime Leuck. 1876; intestine or stomach. 

martis Schrank 1788, see Dioctophyme gigas. 

microptera Rud. 1819, perhaps A. mystax. 

mystax (Zeder.) Rud. 1802; small intestine. 

renalis Gmelin 1789, see Dioctophyme gigas. 

trichiura L. 1771, see Trichocephalus dispar. 

tricuspidata Brugui^re 1791, see A. mystax. 

triquetra Schrank 1790, see A, mystax. 

vermicularis L. 1767, see Oxyuris vermicularis. 

visceralis Gmelin 1789, see Dioctophyme gigas. 

Werneri Rud. 1793, see A. mystax. 

Cheiracanthus siamensis Levinsen 1889, see Chiathostoma siamense. 
Eustrongylus gigas (Rud.) Dies. 1851; see Dioctophyme giga^. 

visceralis Raill. 1885, see Dioctophyme gigas. 
Dioctophyme gigas (Rud.) Cofl. Meyn. 1802; kidney. 
Dochmius anchylos'omum Molin 1860, see Uneinaria duodenalis. 

duodenalis Leuck. 1876, see Uneinaria duodenalis. 
Dracunculus loa Cobb. 1864, see Filaria loa. 

medinensis Cobb. 1864, see Filaria medinensis. 

oculi Dies. 1860, see Filaria loa. 

Persarum Karapfer 1694, see Filaria medinensis. 

* Filaria Bancrofti Cobb. 1877 ; lymphatic vessels and heart. 
conjunctivae Addario 1885 ; eye. 
dermathemica da Silva Aran jo 1875, see F. Bancrofti. 
diurna Man son 1891 ; larva (perhaps F. Bancrofti); blood. * 

hominis bronchialis Rud. 1819, see F. lymphatica. 
*hominis oris Leidy 1850; from mouth. 
inermis Grassi 1887, see F. conjunctivae 
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Filaria labialis Pane 1864; female in upper lip. 
lentis Dies. 1851; eye, especially crystalline lens. 
*loa Goyot 1778; eye. 
lymphatiea (Treutler) Moq.-Tand. 1860; lyrapb glands. 
medinensis (Velscb) Gmelin 1789; subcutaneous connective tissue. 
oculi hutnaniY. Nord. 1832, see ^. lentis, 

palpebralia Pace 1867, nee Wilson 1844, perbaps F. conjunctivce, 
peritoncei hominia Babes 1880, see F. conJunctivcB. 
peratans Manson 1891; larva of unknown adult; blood. 
* reatiformis Leidy 1880; urethra, found only once. 
sanguinis Lewis 1872, see F, Bancrofti, 
sanguinis hominis^ see F. Bancrofti. 

sanguinis hominis noeturna P. Manson 1891, see F, Bancrofti. 
Wuchereri da Silva Lima 1877, see F. Bancrofti, 

Fusaria mystax Zeder 1800, see Ascaris mystax, 

vermicularis Zeder 1803, see Oxyuris vermicularis, 

Gnathostoma siamense (Levinsen) Kaill. 1893; tumors on cbest. 
Oordius pulmonalis apri Ebel 1777, see Strongylus paradoxus, 
Hamularia lymphatiea Treutler 1793, see Filaria lymphatiea, 
Leptodera intestinalis Cobb. 1879, see Strongyloides intestinalis. 
Metastrongylus longevaginatus Molin 1860, see Strongylus longevag- 
inatus, 
paradoxus Molin 1860, see Strongylus paradoxus. 

* Oxyuris vermicularis (L.) Bremser 1819; caecum. 
Pseudorhabditis stercoralis Perroncito 1881, see Strongyloides intes- 
tinalis, 

Rhabditis genitalis Scheiber 1880; probably B.pellio, found only once in 
urine; accidental? 
Niellyi R. Bl. 1888; larvsB in pimples. 
stercoralis Bavay, see Strongyloides intestinalis, 

Rhdbdonema intestinale R. Bl. 1885, see Strongyloides intestinalis, 

strongyloides Leuck. 1883, see Strongyloides intestinalis. 
Sclerostoma duodenale Cobb. 1864, see Uncinaria duodenalis. 
Strongyloides intestinalis (Bavay) Grassi 1883; intestine. 
Strongylus duodenalis (Dub.) Schneider 1866, see Uncinaria duodenalis, 

elongatus Duj. 1845, see S. paradoxus. 

gigas Rud. 1802, see Dioctophyme gigas. 

longevaginatus Dies. 185 1, see S. paradoxus, 

paradoxus Mehlis 1831; bronchi. 

quadridentatus v. Sieb. 1851, see Uncinaria duodenalis, 

renalis Moq.-Tand. 1860, see Dioctophyme gigas. 

suis Rud. 1809, see S. paradoxus. 

Trichina cystica Salisbury 1868, see Filaria Bancrofti. 

spiralis Owen 1835; adult in small intestine, larva encysted, especially 
in muscles. 
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Trichocephalus dispar Bad. 1801; c®ciim. 

hominis Schrank 1788, see Tr, diapar. 
Uncinaria duodenalia (Dub.) Raill. 1885; small intestine. 
Vena medinensia ye]schl674, aeeFilaria medinenais. 

ACANTHOCEPHALA. 

Echinorhynchua gigaa Goeze 1782, see Gigantorhynehua gigaa, 

hominis Lambl. 1859; small intestine. 
1 Qigantorhynchita gigaa (Qoeze) Hamann 1892; small intestine. 

Parasites of Cattle (Boa taurua L.). 
Trbmatodes. 

Amphistoma conicum (Zeder) Rnd. 1809; first stomach. 

crumeniferum Creplin 1847, see Ghiatrothylax crumeniferum, 
1 explanatum Creplin 1847; stomach. 

tuberculatum Cobb. 1875 ; intestine. 
Bilharzia bovia Sonsino 1876, see GyncBCophorua craasua. 

crasaa Sonsino 1877, see Oynce^cophorus craaaua. 
Gladocoalium hepaticum Sbossich 1892, see Faaciola hepatica, 
Diatoma cavicB Sonsino 1890, see Faaciola hepatica, 

ccelom^ticum Giard and Billet 1892 ; body cavity. 

crassum Leidy 1891, see Faaciola maigna. 

hepaticum Retzius 1786, see Faaciola hepatica. 

lanceolatum (Rud.) Mehlis 1825; biliary ducts. 

magnum Bassi 1875, see Faaciola magna, 

pancreaticum Janson 1893. 

texanicum Francis 1891, see Faaciola magna, 
Faaciola americana Hassall 1891, see F. ma^na, 

earnosa Hassall 1891, nee Rud. 1819, see F. magna, 

elaphi Gmelin 1789, see Amphistoma conicum, 

* hepatica L. 1758; biliary ducts. 

humana Gmelin 1789, see Faaciola hepatica. 
lanceolata Rud. 1803, see Diatoma lanceolatum. 
*mxigna (Bassi) Stiles 1894; biliary ducts, intestine, and lungs. 
Festucaria cervi Zeder 1792, see Amphiatoma conicum, 
t Gastrothylax crumeniferum (Creplin) J. Poir. 1883; stomach. 
GynoBCophorus craaaua Sons. 1892; blood vessels, especially portal vein. 
HoToalogaater Poirieri Giard and Billet 1892 ; large intestine. 
Monostoma conicum Zeder 1800, see Amphiatoma conicum. 
Cestodes. 

Alyaelminthua expanaua de Blainv., see Moniezia expanaa. 

denticulatua de Bl., see Moniezia denticulata, 
Cc&nurua cerebralia Rud.; larva of Taenia coenurua. 
*Cyaticercua bovia Cobb.; larva of TcBnia aa^inata, in mascloB. 
ToRnice mediocanellatce Davaine, see C, bovia, 
Toenice aaginatoe Leuck., see C, bovia, 

* tenuicollia Rud.; larva of Tcenia marginata. 
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•Echinococcuapolymorphus Dies.; larva of Toenia echinococcus. 

veterinorum, etc., see E. polymorphtis. 
HaJysia ovina Zeder 1803, see Moniezia expand. 
Moniezia alba (Perr.) R. Bl. 1891; intestine. 

Benedeni (Mon.) R. Bl. 1891; small intestine. 

denticulata (Rud.) R. Bl. 1891; fourth stomach and small intestine. 
•eicpansa (Rnd.) R. Bl. 1891; small intestine. 

ovUla (Riv.) Mon. 1891, see Thysanosoma Giardi. 

•planiasima St. and H. 1893; small intestine. 
'iStUesiacentHpunctata (Riv.) Raill. 1893; small intestine. 
Iglobipunctata (Riv.) Raill. 1893; small intestine. 
ToRuia aculeata Perr. 1882, see Thysanosoma QiardL 

alba Perr 1879, see Moniezia alba, 

Benedeni Moniez 1879, see Moniezia Benedeni. 

ceniripunetata Riv. 1874, see Stilesia centripunctata. 

ccenurus Kttchenm. 1853, larva encysted in subcutaneous tissue, 
brain, or spinal cord. 

denticulata Mayer, see Moniezia expansa, 

denticulata Rud. 1804, see Moniezia denticulata. 

eaypansa Rud. 1810, see Moniezia expansa, also M, planissima. 

echinococcus v. Sieb. 1853; larva encysted in various organs. 

flmbriata Dies. 1850, see Thysansoma actinoides. 

Giardi Moniez 1879, see Thysanosoma Giardi. 

globipunctata Riv. 1874, see Stilesia globipunctata. 

marginata Batsch 1786; larva encysted in peritoneum, pleura, and 
pericardium. 

ovilla Riv. 1878, see Thysanosoma Giardi. 

ovina Goeze 1782, see Moniezia expansa. 

ovipunctata Riv. 1874, see Stilesia globipunctata. 

•saginata Goeze 1782; larva encysted in muscles and viscera. 
^Thysanosoma actinoides (Dies.) Stiles 1893; intestines, gall ducts, etc. 

Giardi (Riv.) Stiles 1893; intestine. 

Nematodes. 

Ascaris sp. reported by Curtice; rare in small intestine. 
Ascaris canis Schrank 1788, see Dioctophyme gigaa. 
tequorum Goeze 1782 ; intestine. 
*ilumbricoides L. 1758; intestine. 
martis Schrank 1788, see Dioctophyme giga». 
megalocephala Cloquet 1824; see A. equorum. 
renalis Gmelin 1789, see Dioctophyme gig as. 
visceralis Gmelin 1789, see Dioctophyme gigas. 
vituli Bruguiftre 1791, see Strongylus mierurus. 
vituli Neumann 1883, see A. vitulorum. 
vitulorum Goeze 1782 ; small intestine, also stomach. 
Cheiracanthus hispidus Czokor 1882, see Gnathostoma hispidum. 
Dioctophyme gigas (Rud.) Coll. Meyn. 1802; kidney. 



334 NEBBASEA BTATE BOABD OF AQBIOULTUBE. 

Dochmius cemuus Baillet 1868, see Uncinaria eemua. 

radiatus (Rud.), see (Eaophagostoma inflatum, 
Draeunculua medinensis Cobb. 1864, see FUaria medinensis. 

Peraarum Kftmpfer 1694, see Filaria medinenaia. 
Eu8trongylu8 gigas (Rnd.) DiesinglSSl, see Dioetqphyme gigcu. 

visceralia Raill. 1885, see Dioctophyme gigcu. 
Filaria sp. Drechsler; capsnles in intestinal wall. 

bovis Baillet 1858, see F, lachrymcUia, 

bubali Rnd., probably F. labiato-papilloaa. 

cervi elaphi Rnd., see F. Idbiato-papUlosa. 

cervina Duj. 1845, see F, lahiato-papillosa. 

cincinnata Zdrn 1872, see Spiroptera reticulata. 

equina (Abildg.) Bl. 1849; body cavity. 

labiatO'papilloaa Alessandrini 1838; peritoneal cayity. 

lachrywalis Gurlt 1831; ducts of tear glands. 

lienalis Stiles 1892, see Spiroptera reticulata, 

medinensis (Yelsch) Gmelin 1789; enbcntaneona connectiye tissne. 

palpebrarum Baillet 1858, see F, lachrymalia, 

papulosa 'Rud.lS02y eeeF, labiato-papilloaa. 

reticulata Creplin 1846, see Spiroptera reticulata. 

Bcutata Lenck. 1876, see Chngylonema seutatum, 

terebra Dies. 1851, see F. labiato-papilloaa, 

tentaculata Meblis 1846, probably J^. labiato-papUlosa. 
Gnathostoma hispidum Fedtsh. 1873 ; stomach. 

* Qongylonema acxUatum (MtLU.) Raill. 1892; epithelinm of oesophagus, 

pulchrum Molin 1857, perhaps O. scutatum, 
Oordius viviparua Bloch 1782, see Strongylua micrurua, 
Maatigodea afflnia Zeder 1803, see Trichoc&phalua afflnis. 
Monodontua Wedlii^oWvL 1860, see Unciruiria cernua, 
Myzomimua acutatua Stiles 1892, see Chngylonema acutatum, 
Nematodum sp. Leuckart; in capsules in lymph glands. 

bovia tauri Diesing 1850; eye. 

* Oeaophagoatom^ columbianum Curtice 1890; nodules of intestinal wall. 

* inflatum (Schn.) Raill. 1885; intestine, larvee in tumors. 
Onchocerca reticulata Dies. 1841, see Spiroptera reticulata, 

* Spiroptera cincinnata Ercolani 1865, see S, reticulata, 

reticulata (Dies.) Raill. 1885; spleen. 
acutata Leuck. 1876, see Oongylonema acutatum. 
acutata ceaophagea bovia Mailer 1869, see Oongylonema acutatum. 
Strongylua ammonia Rud. 1819, see S, contortua. 
curticei Giles 1892 ; intestine. 
cemuua Creplin 1829, see Uncinaria cemua. 
contortua Rud. 1803; fourth stomach. 
convolutua Ostertag 1890, nee Kuhn 1829, see S. Oatertagi. 
dilatatua Raill. 1884, see Oeaophagoatoma inflatum. 
fllicollia Molin 1860, nee Rud. 1803, see S. contortua. 
filaria Rud. 1809 ; bronchi and bronchioli. 
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Strongylus gigaa Bad. 1802, see Dioetophyme gigas. 

infiatus Schn. 1866, nee Molin 1860, see Oesophagostoma infiatum. 
*mieruru8 Meblis 1831, bronchi. 
*08tertagi (Ostertag) Stiles 1892; fourth stomach. 
ovintis 0. Fabr. 1784, see 8. contortua. 
pulmonalis Stiles' check-list, misprint for S. pulmonari8» 
*pulmonari8 Ercolani 1859 ; bronchi. 
radiattis Bad. 1803, see Uncinaria radiata. 
renalis Moq.-Tand. 1860, see Dioetophyme gigaa. 
*ventrico8ti8 Bnd. 1809; small intestine. 
vitulorum Knd. 1809, see S. micrurus. 
Thelazia Rhodesii de Blainv. 1828, perhaps Filaria lachrymalis. 
Trichina reticulata Die& 1841, see Spiroptera reticulata, 

spiralis Owen 1835; adult in small intestine, larva encysted especially 
in muscles. 

* Trichocephalua afflnis Bud. 1801 ; cascum. 

ovis Abildg. 1795, see TV. afflnis, 

* Uncinaria cernua (Creplin) Baill. 1885 ; intestine. 

*radiata (Bud.) Baill. 1885; small intestine. 
Vena medinensis Velsch 1679, see Filaria medinensis. 

Parasites of (Sheep (Ovis aries L.). 
Tbematodes. 

Amphistoma conicum (Zeder.) Bud. 1809; first stomach. 
BiUiarzia bovis Sonsino 1876, see Oyncecophorus crassus, 

crassa Sonsino 1877, see Oyncecophorus crassus. 
dadoccelium hepaticum Stossich 1892, see Fasciola hepatica, 
Distonia cavice Sonsino 1890, see Fasciola hepatica, 

erassum Leidy 1891, see FiMciola magna, 

hepaticum Betzlus 1786, see Fasciola hepatica. 

lanceolatum (Bud.) Mehlis 1825; biliary ducts. 

texanicum Francis 1891, see Fasciola magna. 

pancreatinum, probably error for D. lanceolatum, 
Fasciola americana Hassall 189 L, see J^. magna, 

carnosa Hassall 1891, nee Bnd. 1819, see F, magna. 

elaphi Gmelin 1789, see Amphistoma conicum, 
*hepatica L. 1758; biliary ducts. 

humana Gmelin 1789, see F, hepatica. 

lanceolata Bnd. 1803, see Distoma lanceolatum. 
* magna (Bassi) Stiles 1894; biliary ducts. 
Festucaria cervi Zeder 1792, see Amphistoma conicum. 
Oyncecophorus crassus Sons. 1892 ; blood vessels, especially portal vein. 
Monostoma conicum Zeder 1800, see Amphistoma conicum. 

Gbstodes. 

Alyselminthus expansus de Blainv., see Moniezia expansa. 
Ccenurus cerebralis Bud., larva of Tcenia coenurus. 
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Cyaticereus oviparus Maddox. 

ovi8 ^obb. 1865, see G, tenuicollis, 
tenuicollia Rud., larva of Tcenia marginata, 
Echinococcua polymorphua Dies., larva of Tcenia echinococcua, 
Halysis ovina Zeder 1803, see Moniezia expanaa, 
Moniezia alba (Perr.) R. Bl. 1891; small intestine. 
Benedeni (Mon.) R. Bl., 1891; small intestine. 
1 denticulata (Rnd.) R. Bl. 1891; intestines. 
*expansa (Rud.) R. Bl. 1891; small intestine. 
fimbriata (D.) Mon. 1891, see Thyaanosoma a^tinoidea. 
Neumanni Mon. 1891; small intestine. 
'inullicollia (Mon.) R Bl. 1891; intestine. 
ovilla (Riv.) Mon. 1891, see Thyaanoaoma OiardL 
*planiaaima St. and H. 1893, small intestine. 
* tHgonophora St. and H. 1893; mtestine. 
Stilesia globipunctata (Riv.) Raill. 1892; small intestine. 

centripunctata (Riv.) Raill. 1893; small intestine. 
Tcenia aculeata Perroncito 1882, see Thyaanoaoma CHardi. 
alba Perr. 1878, see Moniezia alba, 

m 

Benedeni Moniez 1879, see Moniezia Benedeni, 
centripunctata Riv. 1874, see Stilesia centripunctata, 
coenurua KtLchenm. 1853; larva in brain and spinal cord. 
denticulata Mayer, see Moniezia expansa, 
echinococcua v. Sieb. 1853 ; larva encysted in various organs. 
expanaaj see Moniezia exp cms %, M, planiaaim%y or M. trigonophora, 
fimbriata Dies. 1850, see Thyaanoaoma actinoidea. 
Giardi Mon. 1879, see Thyaanoaomi. Oiardi. 
globipunctata Riv. 1874, see Stileaia globipunctata. 
marginata Batsch 1786; larva encysted in omentum, liver, etc. 
ovilla Riv. 1878, nee Gmelin 1789, see Thyaanoaoma CHardi, 
ovina Goeze 1 782, see Monieza expanaa. 
ovipunctata Riv. 1874, see Stileaia globipunctata. 
tenella Cobb. 1865; supposed larva was Oysticercua tenuicollis. 
*i Vogti M.on\ez. 1879; small intestine. 
** Thyaanoaoma actinoidea (Dies. 1834) Stiles 1893; duodenum and ducts of 
liver and pancreas. 
Giardi (Riv.) Stiles 1893. 

Nematodes. 

Aacaria sp. v. Drasche 1882 ; intestine. 

apri Gmelin 1789, see Strongylus paradoxus, 

filicollis Rud. 1802, see Strongylus fllicollia. 

lumbricoidea, see A. ovia. 
lovia M. C. v.; small intestine. 
Dochmiua cemuua Baillet 1868, see Uncinaria cemua. 

hypoatomua Dies. 1851, see Sclerostoma hypoatomum* 
Fuaaria filicollia Zeder 1803, see Strongylus JUioollis. 
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Qonjylonema seutaium (MtLll.) Raill. 1892 ; wall of (Bsophagas. 

scutatum Raill. 1894, see O, verruaosum, 

verrucosum (Giles) Neumann 1895; stomach. * 

Oordiu8 pulmonalis apri Ebel 1777, see Strongylua paradoxus, 
Mastigodes afflnis Zeder 1803, see Trichocephalus afflnis. 
Metastrongylus paradoxus Molin 1860, see Strongylus paradoxus. 
Myzomimus scutatus Stiles 1892, see Oongylonema scutatum (MtLll.). 
Monodontus Wedlii Molin 1860, see Uncinaria cemua. 
Nematoideum ovis Rad. 1809 ; intestine. 

avis pulmonale Dies. 1851, see Strongylus rufeseens, 
Nematodum sp. Ebertz 1887 ; Inng. 
CEsophagostoma acutum Molin 1860, see O. venulosum. 
*colunU)ianum Oartice 1890 ; colon, larvee in tumors in wall. 

infiatum yar. ovis Carit4 1887, see O, venulosum. 

venulosum (Rud.) Raill. 1885; caecum and colon. 
Pseudalius ovis pulmonalis A. Koch 1883, see Strongylus rufeseens. 
*Sclerostoma hypostomum (Rud.) Duj. 1845; large intestine. 
Rhahdonema longum Grassi and Segrd 1887, see Strongyloides longus. 
Spiroptera scutata (MtLll.) see Oongylonema scutatum (MtLlL). 

verrucosa Giles 1892, see Oongylonema verrucosum. 
Strongyloides longv^s (Grassi and Segrd) Rovelli 1888; jejunum and ileum. 
Strongylus ammonis Rud. 1819, see 8. contortus. 

cemuus Greplin 1829, see Uncinaria cemua. 
1 colubriformis Giles 1892, see 8. instabilis, 

* contortus Rud. 1803; fourth stomach. 
*Curticei Giles 1892, see S, ventricostts. 

convolutus Ostertag 1890, nee Kuhn 1829, see 8. Ostertagi. 

elongatus Duj. 1845, see 8, paradoams. 
*fllaria B,ud. 1809; bronchi and bronchioli. 
*filicolli8 Rud. 1803; small intestine or fourth stomach. 

filicollis Molin 1860, nee Rud. 1803, see 8. contortus. 

hypostomus Rud. 18 L9, see Sclerostoma hypostomum. 

instabilis Raill. 1893; fourth stomach and duodenum. 

longevaginatus Dies. 1851, see 8, paradoxus. 

minutissimus M^gnin 1878, see S. rufeseens. 

* Ostertagi 8ti\eB 1892 ; fonvth Btomach.' 
ovinus 0. Fabr. 1784, see 8. contortus. 

ovinus Fabr. 1788, see Sclerostoma hypostomum. 

ovis pulmonalis C. Curtice 1890, see 8. rufeseens. 

paradoxus Mehlis 1831; bronchi. 
*rufescens Leuck. 1865; bronchioli and alveoli of lung. 

suis Rud. 1809, see 8. paradoxus. 
*ventricosus Rud. 1809; small intestine. 

venulosus Rud. 1809 ; see CEsophagostoma venulosum. 
7 vicatdus Stadelmann 1893; fourth stomach. 
Trichina spiralis Owen 1835; adult in small intestine, larva encysted 
especially in the muscles. 
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* Trichoe^haltis afflnis Bud. 1801 ; ccBcam. 

ovis Abild(^. 1795, Bee T. afflnis. 
1 Triohosoma papillosum Wedl 1856, nee Pol. 1860; inteBiioe; {wrhaps 
larva of Strongyltis filicollis, 

* Uncinaria cemua (CrepliD) Baill. 1885; small intestine. 

Parasites of the Horse (Eqwis caballua L.). 
Trematodes. 

Amphistoma sp. Cobb. 1879; stomach. 

Collinai Cobb. 1875 ; colon. 

Sonsinoi Cobb. 1877, see Qastrodiscus ceffyptiaeus. 

Stanleyi Cobb. 1875, see A. Collinsi, 
Cladoc(elium Jiepaticum Stossich 1892, see Faseiola hepatica. 
Cotylegaster cochleariforme v. Sieb. 1877, error^Oaatrodiseus (zgyp- 

tiaeua, 
Diplosioma cegyptiacum Cobb, and Son& 1876, see Qastrodiscus cegyp- 

tiacus, 
Distoma crassum Leidy 1891, in part Fasciola magna, 

hepaticum Retzins 1786, see Fasciola hepatica, 

magnum Bassi 1875, see Fasciola magna. 

texanicum Francis 1891, see Fasciola m^gna, 
Fasciola americana Hassall 1891, see F. magna, 

carnosa Hassall 1891, nee Rad. 1819, see F. m^na, 

hepatica L. 1758 ; biliary dacts. 

humana Gmelin 1789, see F. Jiepatica, 

magna (Bassi) Stiles 1894; biliary ducts. 
Qastrodiscus cegyptiacus (Cobb, and Sons 1876); intestine. 

polymastos Leuck. 1880, see O, cegyptiacus, 

Sonsinoii Cobb. 1877, see O, cegyptiacus. 
Hemistoma sp. 7 Sonsino 1876, see Oastrodicus cegyptiacus. 
Monostoma Setteni Nnman, probably larva of horse-fly {Hypodermxt), 

Cestodes. 

Alyshelminthus plicatus Zeder 1800, see Anoplocephala plicata, 

* Anoplocephala mximillana (Mehlis) R. Bl. 1891; jejunum or ileum. 

*perfoliata (Goeze) E. Bl. 1848; caecum or ileum. 
* plicata (Zeder) R. Bl. 1891 ; small intestine, rarely stomach. 
Ccenurus cerebralis Rud., larva of Tcenia coenurus^ 

*serialis Gervals 1845; larva of Tcenia serialis. 
Cysticercus flstularis Rud., peritoneum; perhap8=C tenuicoWs, 
Echinococcus polymorphus Dies., larva of Tcenia echinococcus, 
Tcenia ccenurus (KtLchenm.) 1853 ; larva encysted in eye, brain, or spinal 
cord. 
echinococcus v. Sieb. 1858 ; larva encysted in various organs. 
equina Pallas 1781, see Anoplocephala plicata and A. perfoliata. 
magna Abildg. 1789, see Anoplocephala plicata. 
mamillana Mehlis 1831, see Anoplocephala mamillana. 
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perfoliata Ooeze 1782, nee Duj. 1845, see Anqplocephala perfoliata. 
perfoliataDu], 1845, see Anoplocephala mamillana. 
plicata Rud., see Anoplocephala plicata. 
Tcenia aerialis Baillet 186'3 ; larva encysted in viscera. 

Nematodes. 

Anguillula sp. Baillet 1882; dermal swellings. 

vivipara (Probst may er) Raill. 1893; ccecum and colon. 
Ascaris cants Scbrank 1788, see Dioctophyme gigas, 
*equorum Goeze 1782; small intestine. 

martis Schrank 1788, see Dioctophyme gigas. 

megalocephala Cloquet 1824, see A. equorum. 

renalia Gmelin 1789, see Dioctophyme gigas, 

visceralis Gmelin 1789, see Dioctophyme gigas, 

vituli Bragui^re 1791, see Strongylus micrurus. 

pellucida Kennedy 1821, see Filaria pellucida, 
Cyathostomum tetracanthumMoUn 1860, Bee Sclerostoma tetracanthum, 
Dermofilaria irritans Riv. 1884, see Filaria irritans, 
Dioctophyme gigas (Rnd.) Coll. Meyn. 1802; kidney. 
Dracunculus medinensis Cobbold 1864, see Filaria medinensis, 

Persarum Kftmpfer 1694, see Filaria medinensis. 
Eustrongylus gigas (Rnd.) Dies. 1851; ^ee Dioctophyme gigas, 

visceralis Raill. 1885. see Dioctophyme gigas, 
Filaria sp. M^gnin. 1878; subdermal connective tissue. 

cincinnata ZQrn 1872, see Spiroptera reticulata. 

conjunctivoe Addario 1885; eye. 

equi Gmelin 1789, see F, equina, 
* equina (Abild.) £. Bl. 1849; peritoneal cavity. 

inermis Grassi 1887; see F, conj'unctivce, 

hoemorrhagica Railliet 1885; subcutaneous connective tissue. 

irritans (Riv.) Raill. 1885; larva in sores on skin. 

lachrymalis Gurlt 1831; tear dncts; perhaps error for F, palpebralis, 

lienalis Stiles 1892, see Spiroptera reticulata, 

medinensis (Yelsch) Gmelin 1789; subcutaneous connective tissue. 

megastoma Schneider 1866, see Spiroptera megastoma, 

microstoma Schneider 1866, see Spiroptera microstoma, 

multipapillosa Cond. and Drouilly 1878, see F, hemorrhagica, 

oculi Adams 1886, probably young of F, covjunctivce, 

palpebralis Er. Wilson 1844; ducts of tear glands. 

palpebralis Pace 1867, nee Wilson 1844, perhaps F, conjunctivae. 

papillosa Rud. 1802, see F. equina, 

pellucida (Kennedy); eye ; probably young of F, conjunctivae, 

peritoncei hominis Babes 1880, see F. conjunctivae. 

reticulata Creplin 1846, see Spiroptera reticulata. 

sanguinis equi Sons! no ; larva in blood vessels; perhaps young of F, 
labiatO'papillosa, 

scutata Leuck. 1876, see Oongylonema scutatum. 
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Chnatylonema puJehrum Ifolin 1857, perhaps O. Bcutatuwu 

seutatum (MOIL) Bailliet 1892; epitheliom <rf cB8opluig:iUL 
OardiuM equintu Abildg. 1789, me FUaria equina. 
Oordiue viviparus Blodi 1782, me Strongylue micnrue. 
Miutigodes equi Zeder 1803, see Oxyuris equi, 
Myzamimus seutatuM (Mflll.) Stfles 1892, me QongyUmewui ecutatwm. 
NemaMdeum equi eabalU Peadiel; wall of inteetine; perhaps larva of 
Sderoetoma tetraeanthum. 

equi eabaUi Dissing 1850; wall of too s oI s. 
Onehoeerea reticulata Dies. 1841, see Spirqptera reHemkUa, 
Oxyuris eur:mla Bnd. 1803, see O. equi. 
*equi (Scbiink) E. Bl. 1849; large intestineu 

mastigodeB Nitjssch 1866, see O. equi. 

vivipara Probstm. 1865, see AnguiUula mrnpanu 
Pelodera Axei Cobb. 1884 ; doabtfol cause of disease known as "seedy-toe. " 
Piguris reticulata Schlotthanber 1859;^ csbcqul 

armatum, me Sclerostoma equinum. 
Sclerostoma armatum Dies. 1851; see 8. equinum. 

* equinum (0. F. M.) de Blainy. 1828; cflDcam and colon; young in 

tumors and aneurisms. 
hexacanthum Wedl 1856, see 8. tetraeanthum. 
quadridentatum Daj. 1845, see 8. tetraeanthum. 
robustum Giles 1892 ; ctBcum. 

* tetraeanthum (Mehlis) Dies. 1851 ; cflBCum and colon, young in tumors 

of wall. 
Spiroptera eincinnata Ercolani 1865, see 8. reticulata. 

^megastom^ Rud. 1819; in tumors of stomach. 

megaatoma var. major Dies. 1851, see 8. microstoma, 
t microstoma (Schn.) Zdm 1872; stomach. 

reticulata (Dies.) Raill. 1885; in nodules in connective tissue. 

scutata Leuck. 1876, see Qongylonema seutatum. 

scutata (Bsophagea bovis Mdller 1869, see Qongylonema seutatum. 
Spirura megastoma Blanch. 1849, see Spiroptera megastoma. 
8trongylus armatus Bad. 1803, see Sclerostoma equinum. 

Arnfleldi Cobb. 1884; bronchi. 

Axei Cobb. 1879; stomach. 

asininus Yiborg 1795, see Sclerostoma equinum. 

equinus 0. F. M. 1784, see Sclerostoma equinum. 

gigas Rud. 1802, see Dioctophyme gigas. 
tmicrurus Mehlis 1881; bronchi. 

renalis Moq.-Tand. 1860, see Dioctophyme gigas. 

tenuissimus Mazz. 1891, see 8. axei. 

tetracanthus Mehlis 1881, see Sclerostomy tetraeanthum. 

vitulorum Rud. 1809, see 8, micrurus^ 
Trichina reticulata Dies. 1841, see Spiroptera reticulata. 

spiralis Owen 1^35; adult in small intestine, larva encysted especially 
in muscles. 
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Tric7u}eep7ialu8 equi Schrank 1788, see Oxyuria equi. 

Trichonema arcuatum Cobb. 1874, larvaB of Sclerostoma tetraeanthum. 

Vena medinensia Yelsch 1674, see Filaria medinenais. 

Parasites of the Dog; (Cania familiaris), 
Tbematodbs. 

Amphistoma truncatum Rad. 1819, see Distoma truncatum. 
Distoma albidum Brann 1893; biliary dacts. 
campanulaium Ercolani 1874. 
T complanatum Ercolani 1875, misprint for D. campanulatum, 
^conjunctwm Cobb. 1859; biliary ducts. 
conoideum Raill. 1885, see D. echinatum, 
conua Creplin 1825, see D. truncatum. 
conus Gurlt 1831, see D. felineum. 
echinatum Zeder 1803; daodenam. 
echiniferum La Val. 1855, see D. echinatum. 
excavatum Rud. 1819, see D. echinatum. 
felineum Riv. 1884; biliary ducts. 
lanceolatum^ error for D. truncatum and D. felineum, 
militare Rud. L809, perhaps D. echinatum. 
pulmonale Baelz 1883, see D. Westermanni. 
pulmonis K. S. and Y. 1881, see D. Westermanni. 
Ringeri Cobbold 1880, see D. Westermanni. 
? truncatum (Rud. 1819); biliary ducts. 
* Westermanni Kerbert 1878; lungs. 
Hemistoma alatum (Goeze) Dies. 1850 ; small intestine. 
Holostoma alatum Nitzsch 1819, see Hemistoma alatum. 
Mesogonimus Westermanni (Kerb.) Raill. 1890, see Distoma 

Westermanni. 
Planaria alata Goeze 1782, see Hemistoma alatum. 
Cestodbs. 

Bothriocephalus canis Ercolani, probably B. latua. 
cordatus Leuck. 1862; small intestine. 
duhius Krabbe 1865, see B.fuscus. 
fuscus Krabbe 1865 ; intestine. 
latus Bremser 1819; small intestine. 
reticulatus Krabbe 1865, see B. fuscus. 
Tserratus Diesing 1850; small intestine. 
Coenurus sp. Fagenstecher 1877; lanra of Tcenia sp. found in subdermal 

tissne. 
Oysticercus Bailleti Raill. 1885, see Dithrydium elongatum. 
celluloscB Rud.; larva o( Taenia solium. 

elongatus Blumberg 1883, nee F. Leuck. 1842, see Dithrydium elon- 
gatum. 
Dibothrium latum Dies. 1850, see Bothriocephalus latus. 

Dipylidium caninum (L.); end of small intestine. 

Dithrydium elongatum Blumh.; larva of unknown tapeworm; body cavity 

Echinococcus polymorphus Dies.; larva of Tcenia echinococcus. 
Mesocestoides lineatus (Goeze); small intestine. 



•• 



842 NEBBASKA STATE BOABB OF AGBIOULTUBE. 

PiestoeysHs martis Dies. 1850, probably Dithrydium eUmgatum, 

taxi Dies. 1850, probably Dithrydium eUmgatum. 
Pkroeercoidea Bailleti Raill., see Dithrydium eUmgatum. 
Ptychophysa lineata Hamann 1885, see Meeocestoides lineatue. 
TcBuia eanina L. 1767, nee Batsch 1786, see Dipylidium eaninum. 
cants lagopodie Bad 1810, see Mesoeeatoidea lineatua. 
tccenurua Kdchenm. 1853; in small intestine. 
cucumerina Bloch 1783, see Dipylidium eaninum. 
eyaticerci tenuieollia Lenck., see T. marginata. 
* echinoeoecua v. Sieb. 1853; in beginning of small intestine; larya also 

encysted in yarious organs. 
elliptica Batsch 1786, see Dipylidium eaninum. 
e cystieereo tenuieoUe Kdchenm. 1853, see T. marginata. 
Krahbei Moniez 1879; in small intestine. 
lata L. 1748, see Bothrioeephalua latua. 
lineata Goeze 1782, see Meaoeeatoidea lineatua. 
litterata Batsch 1786, see Meaoeeatoidea lineatua. 
*marginata Batsch 1786; middle of small intestine. 
moniliformia Pallas 1781, see Dipylidium eaninum. 
prim^ Plater 1603, see Bothrioeephalua latua. 
paeudo-eueumerina Baillet 1866, see Meaoeeatoidea lineatua. 
paeudo-elliptica Baillet 1866, see Meaoeeatoidea lineattba. 
*8erialia Baillet 1863; in the small intestine. 
*aerrata Goeze 1782; middle of small intestine. 
aolium (L.) Bad. 1810; larva encysted in muscles and yiscera. 
vulgaria L. 1748, see Bothrioeephaiua latua. 
Nematodbs. 

Aaearia alata Bellingham 1839, see A. myatax. 
eania Schrank 1788, see Dioetophym^ gigaa. 
eati et caniculce Schrank 1788, see A. myatax. 
felia Brugni^re 1791, see A. myatax. 
marginata Rud. 1802, see A. myatax. 
**myatax Bad. 1802; small intestine and stomach. 
renalia Gmelin 1789, see Dioctophym£ gigaa. 
tricuapidata Brugni^re 1791, see A. myatax, 
vermicularia L. 1767, see Oxyuria vermieularia, 
viaceralia Gmelin 1789, see Dioctophyms gigaa. 
Wemeri Rud. 1793, see A, myatax. 
AnJcylostoma eaninum (Ercolani), see Uneinaria trigonoeephala. 
atenoeephalum Raill. 1885, see Uneinaria atenocephala. 
tingonocephalum (Rud.), see Uneinaria trigonoeephala. 
Calodium plica 'Dw]. 1845, see Triehoaoma plica. 

Dioctophyme gigaa (Rud.) Coll. Meyn. 1802; kidney, or peritoneal cavity. 
Doehmiua atenoeephalua Raill. 1884, see Uneinaria atenocephala. 
trigonocephalua Duj. 1845, see Uneinaria trigonoeephala. 
Balaami Grass! and Parona 1877, see Uneinaria trigonoeephala. 
Dracunculua medinenaia Cobb. 1864, see Filaria msdinenais. 
Peraarum Eftmpfer 1694, see Filaria medinenaia. 
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* Eustrongylua gigas (Bad.) Dies. 1851, see Dioctophyme gigaa, 

viseeralis Baill. 1885, see Dioctophyme gigaa. 
Filaria aeuHuscula Molin. 

canis cordis Leidjr 1850, see F. immitia. 

hepatioa Gobb. 1879; larra eaoysted oa iatestiaal wall and lirer; 
adalt uDknown. 
*immitiB Leidy 1856; right oayity of heart; embryos in other blood 
vessels. 
medinensis (Yelsch) Gmelin 1789; snbcataneoiis conaectiTe tissue 
oculi eanini (Jescheidt 1833, see F. trispinulosa, 
*09leri Ck>bb. 1879; nodules on trachea and bronchi. 
papiUosa fuzmatica cania domeatiei Qruby and Delaf. 1852, see F. 

imtnitis, 
recondita Qrassi 1890; larya in blood. 
aanguinolenta Schneid. 1866, see Spiroptera aanguinolenta, 
triapinuloaa Dies. 1851; eye; larva of unknown species. 
Fuaaria myatax Zeder 1800, see Aaearia myatax, 

vermieularia Zeder 1803, see Oxyuria vernUcularia, 
Hcematozoon Lewia Qrassi 1890; larva of Filaria reeondita, 
Lumbricua eania Werner 1782, see Aaearia myatax. 
Maatigodea vulpia Zeder 1803, see Trichocepha^ua depreaaiuaculiM. 
Nematoideum eania familiaria Warren 1830; oesophagus. 
1 Oxyuria vermieularia (L.) Bremser 1819; cfficum. 
Scleroatoma eaninum Ercolani 1859, see Uneinaria trigonoeephala, 
^Spiroptera aanguinolenta Bud. 1819; in tumors of stomach and 
oesophagus. 
Strongylua eania bronohialia Osier 1879, see Filaria OalerL 
lupi Bud. 1809, see Spiroptera aanguinolenta, 
gigaa Bud. 1802, see Dioctophyme gigaa. 
renalis Moq.-Tand. 1860, see Dioctophyme gigaa, 
aubulatua (Leisering) Cobb. 1879; in lung and veins. 
trigonocephalua Bud. 1809, see Uneinaria trigonoeephala. 
tetragonoeepJuUua Bud. 1809, see Uneinaria trigonoeephala. 
vaaorum Baillet 1866; right heart and pulmonary artery, embryos in 
lung capillaries. 
Triehina afflnia Diesing. 

apirdlia Owen 1835; adult in small intestine, larva encysted especially 
in muscles. 
* l^ieJioeeph^lua depreaaiuseulua Bud. 1809; ciBCum. 
vulpia FrOhlich 1789, see T. depreaaiuaculua. 
Trichoaoma plica Bud. 1819; urinary bladder. 
Uneinaria atenocephala Baill. 1893; intestine. 
* trigonoeephala (Bud.); small intestine. 
vulpia FrOhlich 1789, see U. trigonoeephalcu 
Vena medinenaia Yelsch 1674, see Filaria medinenaia. 

ACANTHOGBPHALA. 

Echinorhynehua sp. Lewis; wall of stomach. 
Chraaai DeSke 1891. 
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APPENDIX A. 

Some few simple methods are necessary for the study of parsMites. Those de- 
scribed here are the simplest which caa be used and have no claim for complete- 
ness or for the needs of exact study; they are intended merely to aid those en- 
tirely unacquainted with such work. 

1. Obserratlon of liiTinff Parasites. 

From those which are encysted the cyst must first be vemoved by needles; 
care should be exercised not to tear the parasite. The process may be most 
easily carried out in a small dish of normal salt solution: 

1 rounded teaspoon fnl of table salt, 
1 quart of pure water. 

More exactly 7 parts salt to 1000 parts water. 

This solution also serves to wash those parasites which are covered with 
slime and refuse. It is better if warmed slightly, but under usual conditions 
parasites will live twenty-four hours or more in it. 

After being cleaned parasites should be placed on a glass slide or slip and 
covered with a thin cover glass; they are then ready for examination with a 
lens or a compound microscope. All measurements should be made while the 
parasite is lying on a table, board, or on such a glass slide. By means of a 
thin rubber band flukes or tape-worms may be flattened out between two 
slides so as to become perfectly transparent. Special methods are referred to 
under particular topics. 

ft. To Kill and Preserve Parasites. 

(a) They may be most easily killed after being washed in warm saltsolntion 
by placing them directly in 60 or 70 per cent alcohol. The amount of alcohol 
roust be eight or ten times the bulk of the parasites. This method is rapid but 
does not yield such good results as 

(b) Washing in salt solution and killing in a concentrated aqueous so- 
lution of corrosive sublimate to which a few drops of acetic acid have been 
added. The solution works best at about 125^ to 135° F., and parasites should 
be left in it five to thirty minutes, according to size. The solution is poison- 
ous; handle with care and use only wooden or horn instruments in it. Then 
wash in pure water one hour or more and place in 70 per cent alcohol. The speci- 
mens are then permanent, but should be enclosed in tightly corked bottles. 

Staining parasites in carmine or other coloring matter, mounting and sec- 
tioning must be left for those who have had training in these particulars ; it 
would not be possible to give the necessary instructions in this connection. 

3. To send parasites. 

(a) In the organs in which they occur or in bottles of salt solution they 
may be sent from adjacent places, but not from more than a short distance. 

ib) Ordinarily they must be sent in alcohol. Follow the directions for wash- 
ing and preserving given under 2. Small bottles may be sent by mail if 
tightly corked and securely packed in cotton or sawdust inside a wooden or tin 
cylinder or box and containing no writing save a label. Do not forget to send a 

letter explaining the matter by the same mail. Give your name and exact ad- 
dress. In case the specimens are too large to send by mail write about them^ 
and await a reply. 
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INDEX. 



Each parasite is listed in the index only ander its correct name, which can 
be fonnd by the ase of the lists of parasites on pages 327 to 343 where all 
synonyms are included. 

Acanthocephala 238, 324 

Amphistoma 256 

Anearisms, Canse of 310 

AngiostomidsB, Family of 323 

Anguillulina tritici 320 

Anoplocephala mamillana 290 

perfoliata 290 

plicata 289 

AnoplocephalinsB, Subfamily 279 

Anthelminthics 234 

Ascaris equorum 299 

lumbricoidea 299 

mystax 301 

ovis 300 

suum 300 

vitulorum 301 

Beef Tapeworm 258 

Blood Fluke, Human 253 

Bothriocephalidae 293 

Bothriocephalus latus 294 

Cattle Parasites, List of 332 

Cattle Tapeworms, Key 279 

Cercaria 248 

Cestodes 238 

General 256 

Ccenurua cerehralis 273 

Cysticercoid 292 

Cysticereiis bovis 258, 262 

cellulosce 265 

fcLsdolaris 272 

pisiformis 270 

tenuicollis 270 

Cystoidotseriise, Subfamily 29 L 

CystotaenisB, Subfamily 258 

Damage caused by parasites 229, 330 

Development of parasites. See also under each species 232 

Dioctophyme gigas 302 

Dipylidiumcaninum 291 

Distoma felineum 239, 243 

lanceolatum : 244 

Westermanni 244-5 

DistomidsB, Family of 238 
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Dog Parasites, List of 841 

Dog Tapeworms, Key to 277 

Remedies ; 278 

Echinoeoccu8 polymorphus 274 

EchinorhynchuB gigas 325 

Ectoparasites 227 

Eelworm diseaseof wheat 821 

Eelworm of vinegar 820 

wheat 821 

leaf ^ 822 

paste 820 

Endoparasites 227 

Ennematodes • 297 

False Gid 278 

Faaeiola hepatica 246, 252 

magna 253 

Filaria Bancrofti 820 

immiti^ 319 

medinensis 818 

FilaridaB 818 

Flukes 238 

Gid Tapeworm 272 

Oigantorhynchus gigas 325 

Gordiacea 297, 824 

Grand Fluke 252 

OyncBCophorus TuEmatobius 258, 256 

Hair Snakes 824 

Helminthiasis, Treatment 283 

intestinal 284 

Heterodera radicicola 821 

Hoose 804 

Horse Parasites, List of 888 

Husk 304 

Human Parasites, List of 327 

Hydatid, Development of 274 

Effects of 276 

Structure of 275 

Hymenolepis diminuta 294 

nana 293 

murina 293 

Ichthyotcsnia 258 

Key to Taeniadae 257, 277 

to tapeworms of cattle 279,280 

of dog 277 

of sheep 279,280 

Lard Worm 308 

Leaf Eelworm 322 

Life history of parasites. See also under each species...- 282 
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Lists of parasites 327 

Liver Fiuke, Cat 239 

Cattle 252 

Sheep 246 

Margined T©nia 269 

Mesocestoidea lineattt8 277 

Methods for examining parasites 344 

killing parasites 344 

sending parasites 344 

Metric measures 225 

Moniezia Benedini 280 

denticulata 280 

expansa 284 

NeumannL.y 280 

nuUicollis 280 

ohlongiceps 280 

planiasima 281 

trigonopJiera 285 

Nemathelminthes 238 

Nematode Leaf Blight 321 

Root Galls ^ , 822 

Nematodes 238 

General • 296 

(Esophagoatoma eolumbianum 307 

Oxyuris vermicularia 301 

Palisade Worm 308 

Paper-Skin 304 

Parasites of cattle, List of 382 

Parasites, Damage from 230 

Dog, List of 341 

Parasites, Effect of 229 

Horse, List of 338 

Parasites, Life History 282 

Parasites, Lists of 327 

Man, List of 827 

Parasites, Prevention of 234 

Sheep, List of.. .^ ..« , 385 

Parasites, Works on 226 

Parasitic disease, Diagnosis 281 

General 226 

Prevention 234 

Treatment 238 

Paste Eels ; 320 

Pathology. See also under each species 280 

Phytoparasites 227 

Plant Nematodes 322 

Plathelminthes 238 

Pork Tapeworm ; 264 

Prevention. See also under each species 284 
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Psendotuberculosis 806 

Redia 248 

Remedies, Dog Tapeworm 278 

General 233 

Intestinal Worms 234 

Special. See under each species, 

RootGalls 321 

Sclerostoma equinum 308 

puiguicola 308 

Serrate Taenia 270 

Sexual Organs, Fluke 241 

Gigantorhynchus 326 

Tapeworm 260, 266 

Thread-worm 298 

Sheep Parasites, List of; 335 

Sheep Tapeworms, Key to 279 

Source of parasites 235 

Sporocyst 247 

Stilesia. 258,279,280 

Strongylidae, Family of 302 

Strongyloidea intestinalia 323 

Strongylus contortus 306 

filaria 304 

rufescens 305 

Tcenia coRnurus.. 272 

crassicollis..,'. 272 

crucigera 281 

echinococeus 274 

Krabbei 279 

marginata 267 

marmotce .• 257 

saginata 258, 264 

serialis 277 

aerrata 270 

solium 264 

Vogti 281 

TflBQiadflB, Kpy to 257,277 

TflBniafuges 278 

Tapeworm, Beef 258 

Tapeworm, Pork 264 

Tapeworms, General 256 

Thysanosoma actinoides 287 

Giardi 280 

Treatment of parasitic diseases. See also under each species 233 

Trematodes 238 

Trichina spiralis 313 

Trichinosis 316 

Trichocephalus dispar 313 

Trichotrachelidse 312 

Uncinaria cernua 312 

duodenalis 311 

stenocephala 312 

trigonocephala 312 

Vermifuges 234 

Verminous Aneurisms 310 

Bronchitis ..,,.,.,. 304 

Pneumonia ..!!!!.!....... 306 

Vinegar Eel !!!!!.!!!...... 820 

Zooparasites « !.!!.!!!!!.!!!. 227 
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KEPORT OF COMMITTKE AND SCORES 

OF OOUNTY OOLLSCTIVE AQRICULTURAL BZHIBIT8, NEBRASKA STATE FAIR, 

LINCOIiN, SEPTEMBER, 1894. 

The Dumber o! points cat off on different faction of the exhibit, which added 
and taken from the standard perfect scores of 1800 points, shows the actual 
score of each county. 

The following is the score of points marked from in making these awards: 



SCALE OP POINTS. 



NO. OF 
POINTS. 



POINTS 
OFF. 



Corn ... 
Wheat. 
Oats ... 
Barley. 
Rye 



Other Varieties of Grain 

Native Grasses , 

Tame Grasses 

Potatoes 

Onions 

Cabbage and Beets 

Squashes, Melons, Pumpkins, etc 

Grain in the Sheaf 

Broom Corn and Sorghum 

Miscellaneous 

Quantity 

Taste and display in arrangement of exhibit 
Greatest number of varieties 



Total number of points 

Total number of points off 

Score of exhibit 



100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



1800 
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TEST OF MILCH COWS AT NEBRASKA STATE FAIR, SEPT. 11-13, 1894. 

WITH TABULATED TABLE OF TESTS. 

This test embraces two classes: Thoroughbred milch cows, any age or breed, 
and grade milch cows, any age or breed. Awards are made on the value of the 
milk product, the butter-fat being estimated as worth twonty-flve cents per 
pound and the skimmed milk fifteen cents per 100 pounds. The milking was 
all done in the presence of members of the committee, the milk weighed as soon 
as drawn, and samples at once taken for analysis by the Babcock method, to 
determine the percentage of butter fat. 

First and second premiums in the thoroughbred class was awarded to W. H. 
McCall's Holstein Friesian cows, Geertze Lefing and Lutska Isabell. In grade 
qOws, first premium was awarded the Aberdeen Angus cow, Nettie Glenn, be- 
longing to Fuller & Gray, and second premium to H. E, George's Jersey cow. 
Queen. The cows were all milked dry in the presence of the committee at six 
o'clock A.M., Sept. lltb, and the final milking was at that hour on the 13th. 
the test being for two days. Fifteen per cent added to the butter-fat produced 
will very closely approximate the amount of butler the cows tested would have 
produced. S. C. Bassett, Supt. 

F. S. FULMER, 

A. B. Bassett, 
Com» in charge of testa. 
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BULLETIN OF NEBRASKA EXPERIMENT STATION. 
Abticle IX.— il//^/&.— Farm Notes. By. C. L. Ingebsoll, ALSc 



L ALFALFA. 

The attention of the Experiment Station was especially called to this subject 
by reason of the many communications which came to us asking for informa- 
tion in regard to alfalfa, as to its method of cultivation and its usefulness as 
a forage plant. These communications were all promptly answered with state- 
ments giving the best information available for the state, and supplementing 
that with experiences gained in an adjoining state where alfalfa is grown a 1 
most exclusively for forage under irrigation. This information was furnished 
to newspapers both in and out of the state by special request, and also in a 
book entitled "Clover," in which one section on the subject of *'A]falfa Under 
Irrigation" was prepared to accompany other data by other writers. Again, 
in 1892 the Experiment Station planted a number of plats of forage plants, in- 
cluding in the list the clovers and several of the grasses. Among the former 
was found alfalfa. It grew finely that year and made a good st^nd. In the 
lall of 1892, during the prolonged and severe drouth, it was the only green 
plant of the wholelist. Notwithstanding the fact that the spring was very dry 
it grew nicely, and during the year made growth as follows: 

First cutting, 26 inches June 29. 

Second cutting, 26 inches August 2. 

Third cutting, 24 inches September 1. 

and there was still a good after-growth averaging six inches in height, which, 
if it had been enclosed by fence, would have given some good late fall pasture. 
In order to institute a comparison between the alfalfa and other forage 
plants, a record of the whole exoeriment is here made : 



Plat 
No. 



V^fiiBTY Grown. 



Hay, lbs. 
1893. 



Yield per 
acre. 



1 
2 
3 
4 
5 
6 
7 
8 
9 

lO 
11 

12 



June clover 

Mammoth clover 

Alsike clover 

Alfalfa (first cut) 

Blue grass 

Orchard grass 

Timothy grass 

Red Top ffrass 

Meadow Fescue 

Tall Meadow Oat grass 

Italian Rye grass 

Timothy, Blue grass, Orchard grass. 



473 
475 
413 
816 
575 
478 
560 
470 
375 
600 



203 



2365 
2375 
2065 
4080 
2875 
2390 
2800 
2350 
1875 
3000 



1015 



In 1892 the plats were mown over once more and some weeds and surplus 
grass raked off together. No fertilizers were used upon these plat«. The 
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ground was simply plowed and harrowed, and made very smooth to re- 
ceive the seed, and after sowing, the plats were all lightly harrowed and 
planked (smoothed). You will note the great difference in yield of forage 
(cured bay) per acre in the last column, varying from 1,015 pounds to 4,080 
pounds, the latter being for alfalfa, while the former was the plat for mixed 
grasses. In justice to plat 12 we will say, however, that this was located too 
near a row of well-grown cottonwood trees, and thus to some extent they were 
robbed of plant-food and moisture. But the comparison does not end here. 
The alfalfa plat kept on growing by means of its deep roots, and when in bloom 
was cut twice more. The other plats made no after growth worth mention- 
ing. The alfalfa crop then stood as follows for 1893 : 

First cutting, alfalfa 816 lbs. hay. 

Second cutting, alfalfa 805 " 

Third cutting, alfalfa 743 " 

Fourth growth (estimated) 180 " 

Total 2,544 lbs. h^. 

This being for one-fifth of an acre, gives as the total production per acre 
12,720 lbs., or approximately Qjl tons of good, dry forage. What plant do we 
grow that, without special care, will give greater or even an equal return of 
good, palatable forage? Some sorghums may give the number of pounds pos- 
sibly, though we doubt it, but they are comparatively a very poor food. 

HI8TOBT. 

Alfalfa is the plant of the large and valuable botanical family called Z^^omi- 
nossR. The family is so called because of its fruits being in legumes or pods, 
with from one to several seeds in a pod; as peas and beans have been the type 
of the family most quoted we are more familiar with them as type plants. The 
clovers, however, all belong to the family and form a peculiar but interesting 
series of plants botanically, and practically as well as chemically. The alfalfa 
belongs to the genus Medicago, while the other clovers are of the genus Trifol' 
ium (three leafed). Medkago sativa is the full scientific name of the plant, and 
by way of explanation for those who are not informed, and into whose hands 
this bulletin may fall, scientific names of things in nature are conipesed of two 
parts. The first is termed the generic name, and includes a large group of 
plants, insects, or animals, etc. The second is called the specific name, and 
refers to a smaller and more closely defined and described group. The lar- 
ger then is the genus and the smaller the species, and the name of the genus 
stands first. The generic name, Medicag*, is derived from the Greek Medike, 
spelled medick in botanies, and refers to the feust that the Greeks obtained the 
plant from the far East, probably from Media in Asia. It is one of the very 
ancient forage plants, having been cultivated by Greeks, Romans, and Egypt- 
ians of the very early times and in the later periods, and especially within the 
nineteenth century by many nations in the warmer parts of Europe. It has 
been known in South America for a long time, and has been cultivated espe- 
cially by the people in the more arid and semi-arid regions along the west coast. 
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From this region it was carried to Mexico and California, where, under genial 
climate and clear skies, it has proved itself to be a veritable God-send to those 
people, who, residing there, needed some permanent and reliable forage plant 
that was adapted to and conld stand severe climate where there was prolonged 
heat and drouth. 

DESCRIPTION. 

Alfalfa (see cut) is rather a slender growing branching plant, with leaves 
much smaller than those of the small June and Mammoth Red clovers; it is of 
a peculiar dark, rich g^reen color and is the marked feature of any landscape 
where one can obtain an extended view. It flowers in a different manner from 
other clovers, they having the blossoms aggregated or clustered in a somewhat 
rounded head or bunch. This has its usual beautiful small, hooded, or pea- 
like blossoms, purple in color, scattered along the stems, loosely, in what the 
botanist calls a raceme. Again, as the seed pods form they are single and coiled 
spirally, while in red and white clovers they are straight and crowded into a 
head. The seeds of all clovers are almost alike; in fact they are so nearly so 
that many persons cannot tell them apart without very close examination 
Like other plants of this group it has a single long and strong tap-root, which 
throws off numerous small branches or rootlets as it passes downward.* It 
goes to a great depth in search of moisture and usually finds and appropriates 
it. Roots have been known to penetrate to a depth of over twenty feet in an 
open, poms soil with no underlying substratum of hard pan. On account of 
the size, toughness, and depth of the root it is not easily cut or broken; hence 
the land seeded to alfalfa should be selected with this end in view, of allowing 
the crop to remain for a series of years. When broken up, however, the soil is 
in most excellent condition for wheat, potatoes, or almost any crop. Alfalfa is 
a nitrogen producer, and hence improves the land on which it is grown in this 
respect. All clovers are found to have small nodes or tubercles upon the roots, 
and by careful experiment f these are found to contain colonies of bacteria— 
the soil is also found to contain them. During the warm season, when active 
growth is being taken on, and when nitrogen compounds are being formed 
rapidly in the soil, the bacteria are most active, and help, it is believed, to form 
these compounds and to assist in their assimilation in the plant. For this 
reason all clovers are very valuable, and especially alfalfa for the express pur- 
pose of renewing the fertility of the land. 

WHEN TO sow. 

Alfalfa seed should be sown as early as possible without danger from frost. 

Theland should be in excellent condition to receive the seed, and you can Easily 

determine the time. 

HOW TO sow. 

Use fifteen to twenty-five pounds of good fresh seed per acre. That of the 
previous year's growth should always be obtained if possible. Sow either in 

^AlfaUa roots of two years' i^rowth are now over Are feet {n length, and of six months' 
growth, sown Jnly 1, 1893, oyer sixteen Inches in length, as shown by roots dug and washed 
out and on exhibition at the Experiment Station. 

t Report t>f experiments at Bothametead, Herts, England, also experiments on Inoculation 
bj Garden Soil, bj Holreigel. 
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drills or broadcast, and harrow it lightly, then roll or plank the soil^o 
smooth it. Never sow with a crop expecting to get good results. Alfalfa, 
when young, is very tender, and when you reap the crop and let in the scorch. 

ng rays of the sun and the hot winds, it will burn out. You should sow with 
only a very small amount of grain, if any. One-half to one-fourth bushel of 
oats or rye will be sufficient, and then cut it off early, together with any weeds 
that may hare sprung up. Keep all stock off the field during that year and 

he fore part of the next, and if conditionsare at all favorable you should have 
a fine stand. This work has been done by farmers in many counties in the 
western part of the state and in several localities in the central and eastern 
portions. Tons upon tons are being cured for hay and are being fed to cattle 
and other stock. It is often fed to sheep and hogs, the latter having been win- 
tered as stock hogs at the stack in some instances without grain or other food. 
OF course in a great corn-producing state like Nebraska we should not advo- 
cate such an extreme measure, unless one were absolutely forced to it. 

ALFALFA AS A FOOD PLANT. 

This plant Is one of the most valuable food plants for animals. In proof Of 
this we need only to present results of the average of many chemical analyses 
in which this fact is established. In the table we present alfalfa and compare 
it with red clover and other hay from good varieties of grasses. The table is 
as follows: 
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The value of any forage for food depends largely upon two substances pres- 
ent in varying quantity. They are the "proteins" and the "nitrogen free ex- 
tract." The former of the two is a flesli-former or muscle producer, while the 
latter group is of the fat-producing order. Please compare the per cent of 
these substances present and note the rank and position of alfalfa, and espe- 
cially that of number 11, the last mention made in the table. It is a most 
excellent food with a nutritive ratio of 1 to 2.5. In the case of number 1« where 
we have an average of 21 analyses, the nutritive ratio is 1 to 4.8. By way of 
comparison from the above table, timothy shows a nutritive ratio much 
smaller, being only 1 to 10.2, assuming a degree of digestibility approximating 
to that in alfalfa. The per cent of digestible matter present in any given fodder 
varies with the time of cutting (degree of ripeness) and the care with which it 
is cured and stored ; with other food substances it varies with the composition 
of the substance. We present a table from Colorado Bulletin 8, showing the 
per cent of various substances or constituents digested and assimilated ordi- 
narily when they are fed. 

Table II,— Digestibility of Feeding Stuffs {Digestion Co-efficient,) 





Albumin- 
oids.f 


Fiber. 


Crude fat. 


Nitrogen 
free 
extract. 


Alfalfa • 


77 
78 
62 
55 
78 
74 
77 
79 


54 
69 
60 
51 
64 
39 
82 
85 


49 
33 
47 
45 
67 
43 
17 
62 


64 


Wheat bran 


77 


Clover hay (good) 

Clover hav (medium) 


70 
65 


Pastureclover (ver^v young). 
Alfalfa, before blossoming.... 
Oats 


78 
67 
74 


Corn 


91 







'Determined in feeding experiment at Colorado Experiment Station. (The 
experiment was duplicted.) t " Proteins " of Table 1. 

These variations are not wide, except in a few cases, and they are easily ac- 
counted for by the evident changes induced, as in wheat bran, by milling, etc* 
The greatest variation is in the digestion of the fiber, the extremes being 17 
and 67 in the few substances named in the table. The value of the nutritive 
ratio depends on its nearness to equality in the nitrogenous and other sub- 
tances; thus a ratio of 1 of albuminoids (nitrogenous substances) to 4 of all 
other substances (fiber, fat, and nitrogen free extract) is much better than 1 
to 10 or 11. With this explanation we will introduce the nutritive ratios com- 
piled by Professor Henry in Special Report on Cattle Diseases and Feeding, 
from Bureau of Animal Industry, 1892. 
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Table lll,-^Natritiv0 Ratioa (Henry). 



Corn fodder 

Corn stover 

Hay, mixed grasses 

Alfalfa , 

Cow pea hay 

Wheat straw 

Wheat bran (roller) 

Wheat bran (ol«l process) 



• 








u S 


• 




o 

cS 


^^ 


P2 


85 


1:11.3 


60 


1:17.7 


11 


1:12.5 


21 


1: 5.4 


8 


1: 5.1 


7 


1:65.7 


7 


1: 4 


9 


1: 5.3 



Hungarian grass 

Timothy 

Red clover hay 

Alsike 

Rye straw 

Wheat bran (all analy.). 
Wheat shorts 




1:15.5 
1: 5.9 

1: 5.9 
1:69.1 

1: 4.2 
1: 4.5 



The extremes in the above table are furnished by wheat and rye straw, which 
give the poorest nutritive value, and wheat bran as the best, with alfalfa and 
cow peas close after it in rank. Some people wonder why animals do not fatten 
on wheat straw or weathered corn stalks. The reason is because of the low 
nutritive ratio, which is caused by two things: the lack of nitrogenous sub- 
stances and the indigestibility of the other material present. It is probably 
true, as stated by some, that the stems of alfalfa in the hay are not as digest- 
ible as are those in good red clover hay. It may also be true that the former 
may have a small per cent rt^jected, but when the extra yield is taken into ac- 
count, this is compensated for many times. 

THE VALUE OF ALFALFA. 

Testimony From Many SoarceSf Home and Foreign, 

Alfalfa, coming to us by way of the East, was known to Roman writers. 
Hartlib, an English writer, who urges its value for English farmers in a work 
published in 1651, quotes Columella of Roman times, and says: *' For the an- 
cients used diverse plants which we knew not; as the CytisuB-tree, ^o much 
commended for cattle; as also their Medick (alfalfa) fodder, which Columella 
saith endureth ten years, and may be mowed four years, seven times in a year. 
One acre lie esteemeth enough for three horses. This fodder is accounted very 
sweet and healthful, whereas the plants which are usually called Medices with 
us are annual plants and have no such properties." (Hartlib's Husbandry, 
London, 1651.) The same author continues : 
"Queries sont to France about the seed called La Lucerne (alfalfa): 
"When one N. N. was last in France, being in discourse with Doctor D, con- 
cerning Snint-Foinej he was then told by Doctor D. that (for the improvement 
of bairen grounds) there was (in those parts of France about Paris) another 
seed that did farreexcell that of Saiat-Foine and that the name of that more 
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excellent seed was La Lucerne. I am desired by a friend of mine (to whom N. 
N. related this pcMsage of Doctor D.) that by yonr kindness he may be spoken 
to of this LaLuceroe and his directions desired as to where the said seed is to 
be had, for what price, how mnch is usaally sowed upon an Enf^liah acre, what 
time of the year it is sowen, whether it be so wen alone; or with any other or- 
dinary corn, and with what corn, and with what kind of land it best agrees 
with, and finally, what other particulars he can direct more than is here set 
down?*' 

"More queries eoBcemwg Lucerne : 

*'I desire further to know what kinds of wet grounds are best for it, whether 
Mooriab or Clay, whether Poore or Rich, whether it must be sowen yearly, or 
whether it will continue over a year in the ground, and if more than a year, 
then how many years it will continue without being new sown, whether it be 
only good for meadows or for Pasture, and if for Pasture, then whether the 
sheep or cattel be suffered to go upon it, or whether it be carried off greane as 
the Clover-grasse is in Flanders?" 

'' Lastly, for what Cattel is it most proper." (Hartlib's Husbandry, Lon- 
don, England, 1651, pp. 112, 118.) 

Those questions, asked nearly two and a half centuries ago by the English 
farmers, are the very questions, almost seiiatim, which arebeing asked through 
the press to-day, and in letters by the score, addressed to the Experiment Sta- 
tion. The answers are to be found in a perusal of bulletins and replies pub- 
lished through the press. 

POINTS FBOM HARTIilB. 

1. It must be sown on rich soil, not too stiff or clayey, of medium moisture. 

2. The ground must be plowed three times; first in the fall and twice in the 
spring. 

3. The land must not be freshly manured. 

4. The seed must not be sown until all danger of cold weather is past. 

5. Sow about as much as one-sixth of corn (wheat). 

6. Weeds must be kept down until the plants are well rooted. 

7. Cut for hay when it begins to bloom. 

8. In warm countries (Italy and Spain), it may be cut from five to eight 
times in a season, but in England probably twice. 

9. It is good for all kinds of cattle, sheep, and other animals, but it espe. 
cially "agreeth with Horses" "Lean beasts soon grow fat with it, and to 
milch-beasts it procureth abundance of milke, but must not be fed alone, as it 
is too strong a food, fiUeth them too suddenly with blood as to greatly en- 
danger their health. 

10. He advises not to pasture it until late in the season, or even all winter. 
The hay will keep three year?, and one acre will keep three horses. 

LATER TESTIMONY. 

*'The cultivation of alfalfa, better known in Europe as lucerne," says the Brit- 
ish consul at Buenos Ayres, "covers an enormous area in Argentina, and it is 
ev^ery year becoming more important. In the opinion of many persons it will 
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probably, as an export, be second only to maize and wheat in importance. It 
has already been exported to England as an experiment and been pronounced 
a most satisfactory forage. Alfalfa is a kind of clover and is particularly 
suited to a great part of Argentina, owing to its not requiring much surface 
damp or rain. It throws down its roots very deep, even to the depths of five 
yards, and is, therefore, more dependent on moisture deep down than on the 
weather for its nourishment. Even after long drouth it remains green. Alfalfa 
enriches the ground. Its success depends largely on the substratum of soil ; if 
that is satisfactory, alfalfa has been known to yield good crops for twenty years. 
Onecan get four or five crops regularly a year, sometimes more. If wheat lands 
after six to ten years only yield poor crops, and deep ploughing or rotation of 
crops is not made use of, alfalfa can be sown in between the last crop, and the 
following year will yield a little and the next year good crops. This alfalfa is 
grown for forage purposes and largely used for feeding animals and fattening 
them for market, a business that is rapidly developing. Like wheat and maize, 
it is an article largely consumed. Considerable quantities are exported to 
Brazil for feeding cattle there. The province of Cordova is often called the al- 
falfa region; the lands around Rio Quarto are particularly suited to its growth, 
but it flourishes almost everywhere. One reason of its rapid increase of culti- 
vation in late years is undoubtedly the facilities afforded by the railways forits 
transports to ports for exportation. In 1892, 89,200 tons were exported, 
though this is probably but a small beginning of a large branch of the trade* 
Alfalfa, grown as aforage," adds the consul, '* has agreat future, and if properly 
managed may become a most important and valuable export to the Argentine 
Republic. At present it is mostly consumed in the country, either fresh, as 
pasture for cattle, or in a dried forni as hay. The profits vary largely accord- 
ing the price of alfalfa, which has been sold for fifty dollars (f 50) a ton, but the 
average is f 10 upwards. The area of alfalfa in 1891 has been given as 1 ,495,- 
000, and is now probably 3,000,000 acres. Lucerne is grown in many parts 
of India, especially in the Western Presidency, and commands high prices as a 
fodder crop." — {IndiaD Agriculturiat, Calcutta, India.) 

ALFALFA IN NEBRASKA. 

Is alfalfa adapted to the state of Nebraska? In order to answer this we ad- 
dressed letters to the county clerks of several of the counties of the state quite 
widely distributed, and requested that they give the Experiment Station the 
names of eight or ten successful growers of the plant. All but one replied 
promptly, and not only gave us the information asked, but, in some instances 
volunteered valuable statements. One county reported no alfalfa, but the dL 
rector had already traveled across the county in two directions and had 
met three or four successful growers. At the farmers' institutes during the 
past winter the growing of alfalfa has been an interesting topic, and has re- 
ceived much attention in several counties. The question what forage plant 
or grass for meadows and pasture is one often asked. In reply we say there 
is none, as far as we know, ba good as alfalfa, and the only drawback is the 
care necessary in order to obtain a full, even stand. 
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IS IT PROFITABLE? 

This is best answered by referring to a statement recently published in the 
Alma Record, and which afterwards appeared in the Nebraska Farmer: 



''Alfalfa Yields f63 per Acre. 

" The Alma Record prints the following, which certainly scores several points 
more in favor of alfalfa: George N. D. Bear, a farmer who resides northwest 
of Alma a few miles, and who follows his vocation in a manner to obtain best 
results, has a small piece of alfalfa that deferves special mention. This par- 
ticular field of alfalfa was pastured until May 11, 1893, before the stock was 
taken from it. Afterwards Mr. Bear cut a crop from the field which had 
ripened, and has since been threshed, turning out seven bushels per acre, and 
this week the seed was sold at f 6 per bushel. After the seed crop had been re- 
moved and cared for, a crop of hay was cut from same field which made two 
tons per acre, and was marketed at f 7 per ton. Estimating the first crop of 
hay at half the value of the second crop, the land netted Mr. Bear f 63 for his 
pains." 

METHODS OF SEEDING. 

We vote Mr. A. R. Clark, of Indianola, Red Willow county, in a recent com- 
munication to the Nebraska Farmer: 

*'More About Alfalfa, • 

" Editor Nebraska Farmer: 

" On page 127 of February 22, '94, issue of the Nebraska Farmer, Mr. 
Beadle makes inquiry about alfalfa growing which comes right in line with 
my experience. About May 1, 1892, I sowed about two and one-half 
acres. I put on twenty pounds of seed on the piece and got a very fair stand. 
The land is bottom, where timber had been cleared off, eight to ten feet of 
water occasionally overfiows, soil varies from light loam to dark heavy loam^ 
almost black waxy. In 1891 the land was not tilled, but grew an immense 
crop of weeds, which was burnt off, plowed deep, well harrowed down, and 
smoothed off. Seed sown, even £is possible, by hand, and harrowed in with a 
smoothing harrow. The weather was unfavorable after the seed sprouted, 
being hot and dry. Had the weather been favorable it would have been very 
thick. It was mown June 30, again July 30. Alfalfa came on after that, and 
would have made a fair clip of bay, but was used as pasture. The crop of 
1893 far exceeded my fondest hopes. 

" I continued seeding ten acres more of the same kind of land in 1893, sow- 
ing ten to twelve pounds of seed per acre. I got a good stand, though it was 
by far the worst season for such work ever known here. I had the best success 
on corn-stalk ground. Broke down the corn-stalks, raked, and burned them. 
Cultivated the land with a spring tooth harrow. I sowed the seed and har. 
rowed down smooth. This work was done as soon as the frost was out suf- 
ficient to admit of work. But no rain came for four or five weeks, and the 
ground was so dry that even corn or potatoes would not sprout to do any 
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good. For days and days the wind blew like fury, the dust and dirt went in 
clouds, and I thought all the seed would be blown out of the field or drifted in 
piles, but when a few showers came the alfalfa came about as near in its place 
as one could ask for. I don't think any one need have any fears of the seed 
blowing away to hurt. I have a fine stand of alfalfa, though it did not make 
as big a growth as the year before, but I feel safe in counting on three good cut- 
tings from it this season, getting from five to seven tons of good feed at the 
three cuttings per acre. 

" Alfalfa succeeds fairly well on most any kind of good corn land, and with 
many different ways of putting it in. I saved six bushels of seed from second 
cutting; first cutting went for hay, and fine feed it is, too. All kinds of stock 
are fond of it. I never had colts do better. Fed in connection with corn fod- 
der, hogs, chickens, horses, and cattle eat it. Horses and cattle don't let a 
spear of it go to waste. 

"I expect to put in nearly thirty acres more on that ' pink of corn land' that 
the editor speaks of, bottom land that is sure for com any season. I consider 
twelve to fifteen pounds of seed per acre ample, if the land is well fined down 
with a slanting tooth harrow, then rolled with a good field roller. Sow the 
seed before you get the ground down too smooth, so as to get the seed fairly 
well covered. Any way that would secure a good stand in such a drouthy spell 
as we had last season. It is a pretty good plan to tie to. I also secured a fair 
stand on both upland and bottom land where rye was sown the fall before for 
hog pasture, though it was so dry after the rye was sown that but little of it 
came up till spring. The alfalfa was sown and harrowed in, rye and all came 
together, hogs were kept on it until about August 1 st. They keep the rye and 
most all grass and weeds, such as hogs like to eat, down, but a thick growth of 
sunfiowers put in their appearance, which was treated to a dose of mowing ma- 
chine, and they gave no further trouble. 

"Indianola, Neb. A. R. Clark." 

ALFALFA FOB THE BAKD HILLS. 

Although we have not sufilcient information at hand to cause us to assert 
positively that alfalfa is the forage plant for that region, we do know that it 
will grow and thrive in selected localities, and we have great faith in the belief 
that if any plant will succeed that this is one. For this region we should ad- 
vise later sowing in order to avoid the period of high winds as much as possi- 
ble and also in order to have the soil warm so that the seed will germinate 
promptly and make a rapid growth. If these conditions are complied with 
and great care exercised, we predict success. 

We will close this bulletin by inserting a letter from Boone county, and also 

in stating the good points summarized in the United States Uecord of Experi- 

raent Station work. ., , 

Albion, Neb., March 3, 1894. 

'*3/r. C. Z. Ingersoll, Lincoln, Neb,: 

"Dear Sir— Your letter was handed me to-day, and on the outstart please 
allow me to say that I am a strong advocate in favor of alfalfa, and I am of 
the firm belief, from my observation, that it is one of the things that is going 
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to redeem this country, for we are going to ha^e one of the finest stock coun- 
tries in the world. A corn country and a grass country. I will begin with the 
name of Adolph Vincent, St. Edward, Boone county, Neb., who has a field of 
three hundred acres of alfalfa, and I have been watchiog this field for some 
time, and it is a great success, and of course wilt be for any one else that will 
giye it a test. I sowed nine acres myself last spring, and it is now as green as a 
lawn. James Free, of Albion, sowed forty acres last spring. J. D. Brewer, of 
Albion, put in eight or nine acres, and several others put in a few acres, just for 
a trial, and this year there will be hundreds of acres sown in this and adjoining 
counties, and it is only a matter of a few years, at the farthest, in my opinion, 
until there will be a patch of alfalfa on every farm in Nebraska. 

"Yours very truly, B. A. Robeuts.*' 

POINTS ON ALFALFA. 

Disadvantages,— (!) It is not easily established. (2) It is less hardy 
when young than clover. (3) Care must be taken when anni mats are pastured 
on it, or they will bloat. (4) The cut, green hay needs greater care in caring 
than ordinary clover. 

Advantages,— (1) When established it does not run out. (2) It stands 
drouth better than clover. (3) It gathers plenty of nitrogen, and hence is a 
valuable crop to recuperate soil. (4) When properly cured it is very fine hay. 
(5) It grows rapidly and may be cut three times in a season, and affords some 
pasture besides. (6) It is easily digested, and is an excellent fiesh former and 
milk producer. (7) It makes muscle rather than fat, and is valuable with corn 
to make a well-balanced ration. (8) It is worthy of repeated and systematic 
experimental tests by farmers, even though in some regions and on some farms 
it should prove a failure. 

CONCLUSION. 

Our attention was recently directed to the great value to our state, if every 
quarter section of laud had ten acres of as good a forage crop as alfalfa upon 
it, producing from five to six tons of excellent hay and a good crop of seed. 
At the present time there is not a crop raised as a farm crop that will pay bet- 
ter returns in cash per acre. Alfalfa with corn should be the watchword here- 
after in Nebraska. 



BULLETIN OF NEBRASKA EXPERIMENT STATION. 

Water Supply in Nebraska, By 0. V. P. Stout.* 

INTRODUCTORY. 

The extreme drouth that has prevailed during the season just past has been, 
more than anything else, the cause of the fact for several months general at- 
tention has been directed to Nebraska as a field for irrigation development. A 
couHiderable portion of the recent and current literature on the subject of irri- 

•BULL. 41 AQB. EXP. STATION OF NEB. VOL. YIL ABT V. 
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gation either deals directly with the possibilities in general of Nebraska in this 
field or with some particalnr project in the state; or, if more extended in its 
scope, is written with the special needs and conditions of the great plains coun. 
try in mind. Much of this literature has bad a very free and active circulation 
in thestate. Wm.E. Smythe, the editor of the /rr^a^iooil^e, is quoted as saying 
recently * that " at this time Nebraska, in the extent of visible public interest, 
leads the procession atnong the irrigation states of the Union/' 

In view of all this it is fair to assume in the preparation of this bulletin that 
information is already accessible to all interested concerning the more general 
truths and principles in regard to the development of irrigation enterprises and 
the practice of the art of irrigation as brought out by experience in other 
states and in other countries. As just noted, much in the form of reports, bul- 
letins, newspaper and magazine articles has also been published which deals 
more particularly with the subject as it presents itself in Nebre^ka. It is only 
when we come to the consideration of some one plan or project to water lands 
that we realize howlittle information is available that is really definite and im~ 
mediately applicable to the case in hand. This is because there are many 
points upon which the experience of one country cannot be taken as a guide to 
practice in another, and because a study of conditions such as soil, rainfall, 
flow of streams, evaporation, and the like, in one section cannot throw all 
the light needed on these conditions in another section. Irrigation must be 
old in Nebraska before many of the questions which arise can be answered, if 
indeed they ever can be. The pioneer irrigators of the state are already gain- 
ing the experience which will furnish the answer to many of the problems which 
perplex, and it i« to them and their followers in the actual practice of the art 
that we must turn for the ultimate answer to any question, or for the test and 
the verification or disproof of any statement or theory. 

The Experiment Station, in the hope of being able to contribute something 
which will narrow materially the Ifmits of the uncertainty which besets the con' 
sideration of the subject as a whole in its local aspect, and the consideration of 
each particular enterprise, has undertaken the collection of facts and the inves- 
tigation of conditions which have to do directly with irrigation in Nebraska^ 
and the presentation of results and conclusions in a series of bulletins, of which 
this one may be considered a preliminary or introductory number. The work 
has been commenced only, and has not been carried very far along anyone line, 
but a few facts and figures have been obtained which it is believed should be 
presented now. 

The subject which naturally presents itself in this connection as the first to 
claim attention is 

THE FLOW OF STREAMS. 

A fully adequate study of this subject can be made only by a state or goyem- 
mental department, thoroughly equipped and organised for the purpose. 
Even then it is the work of several years. This being true, it is also trne that 
any discussion based on the isolated facts so far obtained, and the only ones 
obtainable, cannot be presumed to lead to absoluely definite conclusions. We 

*InterTiew in Nebraaku StutB Journal, September S, 18M* 



HISOELLANEOUS. 869 

mi^ Bay that the informatioii now at hand indicates that certain things are 
trae, and circnmstances may compel as to act on the assumption that they are 
true. Bnt the conclusions that can be given out otherwise than tentatively 
are very few. 

So far as has been learned, no systematic effort has ever been made to deter- 
mine the amount of water carried each year by the different streams of the 
state. Except the measnrements made in connection with this work, and re- 
ported here for the first time, all that have come to my knowledge are included 
in Table I. Table II presents the results of gaging made under direction of Ex- 
periment Station. 

A knowledge of the minimum summer flow of a stream will form the beet 
basis for an estimate of the number and capacity of canals which that stream 
can supply with water throughout the irrigating season. We may see this if 
we take, for instance, the case of a stream, the water of which is fully appro- 
priated, enough canals having been built and land enough brought under ditch 
to use all that it can supply. Arrange a list of these canals in the order of 
^heir priority of right to the use of the water of the stream. Follow down the 
list until a sufficient number have been included so that their combined flow, 
or the whole amount of water to which all of them together are entitled, is 
equal to the least amount of water supplied by the stream at any time daring 
the irrigating season. All canals below this point on the list are likely, and 
some are almost sure, to be dry at the time of least flow in the stream. This 
being the case, it is seen that the most important single measurement of the 
volume of flow of a stream about to be used for irrigation is that taken at the 
time of least summer flow. The stage of the water in the streams of this state 
was unusually low during the months of August and September of this year, 
and thus an unusual opportunity was afforded to determine what may in most 
cases be safely assumed as a minimum summer flow. 

A word as to the reliability and accuracy of the results presented is in order* 
Various methods were employed in gaging. In some cases measurements 
were made of the width of the stream and of the depths at different points of a 
line accross stream; in addition to this the velocity of the current, as indicated 
by the times of passage of a few floats over a known distance, was noted. The 
volume of flow of the 'stream, as computed from such observations, is to be 
looked upon as little better than a good guess. On the other hand, in some 
cases where the width and depths at a cross section of the stream were meas- 
ured very carefully, and a current meter was used to obtain the velocity at 
frequent interveals of the cross-section, it is believed that the actual amount 
of water flowing at the time of measurement did not vary by more than a 
very slight preoentage from the result of the measurement. 

Proceeding now to a discussion of the separate streams, an estimate will 
first he made, as definite as the data will warrant, of the capability of each to 
supply a perennial flow to canals. 

NORTH PLATTE RIVBR. 

The North Platte river undoubtedly ranks first in importance in regard to 
irrigation. The truth of this appears when it is remembered that it carries 
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Table IIL—Ditcbes in Scott's Blaffand Cheyenne Counties. 



Names of Ditches. 



a 

00 ^ 



S o 



l^ 



a 
p . 

CD'S 



u 

feS 



o a 

So 



^ 



Q. 



Enterprise ditch 

Mitchell ditch 

Minatare ditch 

Castle Rock ditch 

Chimney Hock ditch 

Winter's Creek ditch 

Central ditch 

Nichols* ditch 

Alliance ditch , 

Redington ditch 

Lawrence canal , 

Farmers' canal 

Belmont canal 

Bayard canal 

Laramie & Scott's Bluff canal, 

Bayard ditch 

Short line canal 

Clark's canal , 

Lee's Creek canal , 

Liscoe canal 



Cooper ditch 

Empire ditch 

Logan ditch 

Nelson No. 1 

Nelson No. 2 

Haxby ditch 

Court House Rock canal 

Meredith ditch 

Ammer ditch 

Van Qorden ditch 



28 

2ft 

16 

16 

13 

14 

5 

6 

6 

3 

5 

20 

45 



8X 



10 



55 
15 
35 

82 



10 



6 




5,000 


2 




200 


7 




1,600 


S}i 




1,200 


2 




500 


4 




800 


2 




1,000 


4« 




2,200 


1% 




100 


2 




400 


3 




1,800 



Totals 249 I 212 138,100 207.000 



10,400 
19,200 
9,600 
5,300 
7,000 
7,200 
1,100 
2,000 
5.000 
1,300 
4.500 
7,200 
40,000 



2,500 

'iiooo 



7,000 

68,'()6o 
20,000 
31,000 
72,000 

"2;6()0 

"*7,bbo 



Feet. 

16 

24 

40 

16 

16 

24 

24 

12 

25 

8 
16 
30 
30 
80 
40 

8 
(20) 

8 
(48) 

8 

3 

8 

8 

8 

5 

5 

9X 

4 

4 

8 



Feet. 
3 
3 

1% 

2X 

2 

3 

2 

2 

2 

4 

8 

6 

4 

8 

2 

(2) 
2 

(3) 

3 

1 

2 

2 

1 

2 

3 

3 

IX 

IX 
2 



more water during the irrigating season than any other stream in the state ; 
that it flows through a part of the state where irrigation is generally acknowl- 
edged to be a necessity, and that this region has adjacent to it on the north a 
great stock raising district where agriculture cannot be practiced successfully, 
and which, therefore, will furnish a ready home market for a great part of the 
fturplus products of the irrigated district. This statement is strengthened by 
the fact that at this time the development of the North Platte valley by irri- 
gation is well underway, and that the advantageous effect of the conditions 
{ust noted is already apparent. 

Outside of these counties a considerable acreage is watered from the North 
Platte river, especially in Lincoln county, where some quite extensive irrigcb- 
tion operations are carried on, and where it is belied that the application of 
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the water ie effected in a better manner than at any other place In the state, 
Complete Btatistics as to the whole amont of land now nnder ditch in the val- 
ey of the North Platte are not at hand, bat it is believed to be considerably 
in excess of 200,000 acres. Under constracted ditch, and nnder saryey with 
prospect of construction, there are at least 600,000 acres. 

A gating of the river was made on Jaly 26th of this year at Camp Clarke, 
above which point water is led oat into canals under which lie nearly all of the 
jands nnder ditch noted in Table III. Now allowance must be made for the 
fact that the number of acres under ditch is not necessarily, or even probably, 
the same as the number of acres nnder cultivation in any instance, and in the 
case of new enterprises the amount of land actually irrigated almost invari- 
ably falls far short of the amount which it is possible to irrigate from ditches 
already built; for instance, the North Platte canal, in Lincoln county, which 
was completed in 1884, reports * 40,000 acres under ditch and 12,000 acres 
irrigated; the Minatare canal, completed in 1888, reports* 7,000 acres under 
ditch and 4,000 acres irrigated; two canals in the Republiban valley report, 
respectively, 12,000 acres under ditch, 1,500 acres irrigated, and 2,000 
acres under ditch, 250 acres irrigated. It is fair to assume that were 
the figures at hand for all of the canals more recently constracted, the 
difference, or disproportion, would be found to be as great or greater than 
in the first two instances noted above. Bearing this in mind, it seems proba. 
ble that the amount of land actually irrigated during the season just past, by 
water diverted above Camp Clarke does not exceed 50,000 acres. As nearly 
all of the irrigating there, as elsewhere in Nebraska, is done by persons whose 
experience in that line is as yet limited, it is probable that an average of one 
cubic foot of water per second passes the headgates for each forty acres irri- 
gated; so that the amount of water which had been diverted in Nebraska and 
above Camp Clarke at the time of the gaging will be estimated at 1,250 second 
feet. Adding this to the 1,900 second feet passing in the stream at Camp 
Clarke, we obtain, as the total minimum summer fiow available for irrigation 
in Nebraska, an amount not exceeding 3,150 second feet. 

Table lY. is of gagings made at Fort Laramie, Wyoming, by A. M. Van 
Auken, a civil engineer. The table is copied from Part 11. of the Thirteenth 
Annual Report of the United States Geological Survey, where it is stated that 
these gagings are considered by Mr. Van Auken to be mere approximations, but 
«'that they give a fair idea of the discharge of the stream, and that the results 
are more accurate for the smaller discharge than for the larger." It is to be 
noted that the minimum summer flow, as indicated by this table, is essentially 
in accord with the estimate given above. 

Treat in the same manner the gaging of July 28, 1894, at Gering. An esti- 
mate made on the same basis as that in connection with the gaging at Camp 
Clarke gives 500 to 600 feet as the amount to be assumed as passing head, 
gates above Gering. When this amount is added to the result of the gaging 
we obtain 2,950 to 3,050 second feet. Comparing this result with the table 

* In AuKUst of this year to Chas. P. Rosa, chairman of the Nebraska Irriiratlon Ck>mmis- 
»ion. See list of irrigation literature, p. 172. 
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Table IV.— JVbrtA Platte River. 



Month. 



Discharge Sec. F. 



Max. 



Min. 



Mean 



Month. 



Dmc&ABGK Ssa F. 



Max. 



Min. 



Mean 



1887. 



May 

June...., 

Jnly 

Angnst 



1888. 



May 

June 1 to 21 

Jnly 11 to 31.... 

Angust 

September 

October 1 to 22. 



1889. 



April, 
May.. 



8,210 

10,140 

7,680 

3,720 



4,510 
6,490 
6,060 
5,180 
3,920 
3,920 



3,438 

8,120 



3,520 
7,680 
3,640 
3,380 



3.780 
3,920 
4,280 
3.900 
3,430 
3.110 



I 



2,970 
2,960 



5,255 
8,995 
5,676 
3,560 



3,991 
5,761 
4,711 
4,341 
3,822 
3,517 



3,208 
4,216 



lS89^CoBtiDned. 

June 

July 

August 

September 

October 

November 1 to 15 



1890. 



March 

April 

May 

Jane 

July 

August 

September 1 to 6.. 



10,260 
6,080 
4,290 
3,240 
3,210 
3,960 



3,400 
3,720 
6,970 
10,240 
7,960 
5.425 
3,680 



5,170 
4,250 
3,220 
2,580 
2,430 
2,370 



3,180 

3,200 

3,840 

8,180 

5,120 

3,380t4 

3,440 



8,240 
5,500 
3,498 
2,892 
2,859 
3,205 



3,316 
3,457 
5,151 
8,682 
6,469 
,160 
3,560 



of Mr. Van Auken's gaglngs, and with the estimate which includes our own 
gagings at Camp Clarke, it is seen that all three agree substantially in indicatr 
ing that we shall not be far from the truth if 3,000 second feet is assumed a^ 
the minimum summer flow of the North Platte river available for irrigation 
in Nebraska. 

It is quite commonly assumed by irrigators, and by projectors of irrigation 
enterprises in this valley, that ultimately, after the soil shall have become 
broken to this style of cultivation, and the farmers shall have learned to ap- 
ply the water economically, that a flow of one cubic foot per second during the 
irrigating season will suffice for 100 acres of crops. Believing this to be a 
reasonably fair estimate we shall adopt it as our own. Then, if the amount of 
water flowing in the river across the state line falls at no time during the irri- 
gating season below 3,000 cubic feet per second, canals may be built to irri- 
gate 300,000 acres, and dependence be placed upon the river to furnish directly, 
at all times, an adequate supply. When the [fact is taken into consideration 
that in connection with the 200,000 acres or more under ditch there are al- 
ready some facilities for storage of flood waters against the time of need, and 
that such are also contemplated as an essential part of many of the projected 
enterprises whose acreage is included in the total of 600,000 acres previously 
noted, it is seen that the era of dry ditches in the North Platte valley is not at 
all imminent. 
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liOUP RIYEBS. 

The Loap river, with its several branches and tributaries, is next in import, 
ance to the North Platte as a soarce of supply for irrigating canals. The need 
for irrigation of the lands which it may water is not, however, so imperative 
as in the case of the North Platte, but the lesson of the present year, read in 
the light of the experiences of 1890 and 1893, is unmistakably to the effect 
that here, as well as elsewhere in Nebraska, outside the eastern counties, some 
form or method of irrigation must he devised and put into operation if the ag- 
ricultural population is to have guarantee of a secure living. This being true, 
and with this region traversed as it is by such streams as the Loups, it stands 
as a matter of coarse that these streams should be used to their full capacity 
for irrigation. 

To determine what is the full capacity of the Loups for irrigation is not easy, 
although a first glance at the conditions observable might lead to the conclu- 
sion that the problem is a simple one. The flow of the river is remarkably 
constant, especially in the cases of the North and Middle Loups. The highest 
and lowest stages of the water vary from the mean or average stage by only 
a small percentage. The South Loup alone is subject to extreme variations. 
Mr. Lawrence, whose gaging of 68 cubic feet per second is noted in Table I., 
states that it frequently carries storm waters at a rate exceeding 2,000 
cubic feet per second. 

Now the same conditions which account for the comparatively slight varia- 
tions in the volume of flow of these streams go far to complicate the task of 
making an estimate of their capacity to furnish water for irrigation. The ex- 
planation that has been given to account for the steadiness of flow is undoubt- 
edly the true one. This is that the soil of the area which drains into the North 
and Middle Loups, and along the coarse of the main stream below their conflu- 
ence, is so porous, even to considerable depths, that nearly all water falling 
upon it sinks at once into the ground instead of running rapidly away over 
the suriace to the water-courses, to be conveyed by them to the river and swell 
it to flood. The water which sinks into the ground is led by subterranean 
paths directly to the river or to some tributary thereof and appears in the 
form of springs, so that the delivery of the main supply to the stream is grad- 
ual. Now the same permeability of the soil and subsoil will permit a consider- 
able portion of the water which is applied artiflcially to go down to the 
subterranean channels to be led through them again to the river from which, 
further up stream, it was diverted; this water may be again diverted and 
. used. Of coarse there is a limit, and a not very remote one, to this process of 
applying water again and again to land on the same drainage area. The diffi- 
culty in estimating the supplying capacity of such streams as the Loups lies in 
determining where this limit is. Very little has been published that will aid in 
reaching a conclusion on this point. It is frequently noted that this "seepage 
water/' returning to the streams through porous soil after having been applied 
in irrigation, is considerable in amount. There has been opportunity to ob- 
serve evidences of this already in our own state. At one time last August the 
CulbertBon canal permitted only 7 cubic feet per second of the flow of the 
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Frenchman rirer to paoB its head-gate. At the same tiine the Solomon-CrewB 
ditch, Bome twenty miles below this, was diyerting ISJi eabie feet per second 
from the same stream, and a rough measurement indicated that the amount 
beyond this discharging into the Republican rirer at Colbertson was at least 
20 cubic feet per second. Also, there is a small canal at Benkelman whidi was 
constructed four years ago, and which waters land so porous and permeable 
that eren in the hottest, driest season of this year water tridded in the drain- 
age ditches on every cloudy day. At this time (December) these same drainage 
ditches are quite lively rills, although the canal itself bas been permitted to 
run dry. The state engineer of Colorado, in October, 1885, made a series of 
measurements on the Cache La Poudre river which showed that in a distance 
of about forty miles the flow of this stream was increased, presumably by seep- 
age of water previously diverted, from 127.6 cubic feet per second to 214.5 
cubic feet per second, an increase of a little more than two-thirds. On com- 
paring the valleys of the Cache La Poudre and the Loup it is seen that the 
latter is the g^reater in extent, and that the sandy soil and subsoil is more pro- 
nounced in character and prevails more generally. Hence it seems reasonable 
to believe that whatever increased duty of water, or other advantage that 
may follow from seepage, will be available or will obtain to a greater extent 
in the Loup than in the Cache La Poudre valley. 

The valleys of the streams, as well as the streams themselves and their TiA* 
umes of flow, enter into the determination of any question in regard to irriga- 
tion from those streams. Even here in our prairie country some of the streams 
of strongest, steadiest flow follow a course between step blufb which are all along 
near together on opposite sides of the stream, or approach each other at fr^ 
quent intervals. The dismal and long stretches of the Niobrara are marked 
instances of this clasa The South Loup also has aralley that is quite narrow 
generally. 

Where the valleys are so narrow it is usually found that the adjacent table- 
lands are high; so that, taking these facts together into consideration, it is 
seen that even where it is physically possible it is rarely financially practicable 
or advisable to lead the water to such table-lands. 

The Middle and the North Loups, and the main streams below their conflu- 
ence, present favorable conditions for irrigation development. The banks are 
reasonably low, the flow of the streams is strong and unusually reliable^ the 
valleys are fairly wide, and the slope upward away from the stream to the 
table^lands is not so abrupt but that opportunity can be found to lead water 
even out of the immediate valley and upon or near to the table with a reason- 
able length of diversion line. In fact the diversion line proper is hardly to be 
mentioned as such, for a canal in these valleys need run but a short distance 
before its waters become available for valley irrigation. 

The failure of crops for two years from drouth has directed attention to the 
very favorable conditions that have just been noted, and in many instances 
steps have been taken to utilise them. Thus it is that irrigation enterprise, in 
the way of actual location and construction of canals, has been more acttw 
during the present year in this than in any other part of the statsw 
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BEPUBLIGAN BIYBB AND TRIBUTABIEB. 

The Bepablican river is not an ideal irrigation stream. It was dry last sum- 
mer, as noted in Table II. The testimony of old residents along its banks is 
that it goes dry nearly or quite every summer. Canals have been constructed 
which depend wholly upon this stream for their supply. It is safe to say that 
all snch have disappointed their projectors. It is also safe to say that none of 
them have been complete failures, or have even failed to justify their existence. 
They have simply fallen short of what was expected of them or claimed for 
them. Built as perennial canals to have an adequate flow throughout the sea- 
son, they can be utilized only as inundation canals, having full supply only in 
and near the season of storms and floods. But once recognized and treated as 
efficient for a limited season only, the owners and users of the water having 
and euGOuraging no expectations of a constantly adequate flow, and setting 
about to devise new methods and to take advantage of standard methods al- 
ready employed to utilize a flow that is plentiful in its season, the future of 
these canals in their proper sphere of usefulness abounds with promise. The 
conservation of the water in the time of plenty can be effected in various ways. 
A most attracted method, in the prospect that it holds out, as based upon ex. 
periments already made on Nebraska soil,* is that of subsoil cultivation. The 
water applied in the time of plenty will sink into this prepared subsoil, there to 
be conserved against the time of need, which will come when the main stream 
goes dry in July and August. 

Some oi the canals, water for which is diverted from the bed of the Republican 
river, cannot really be said to derive their supply from the flow of that stream. 
Their head-gates are placed but little below the mouth of some small but reli- 
able tributary, the water of which, in a dry season, or at the dry period of the 
year, flows but this short distance in the Republican before it is withdrawn. 
At such times it will be found that the bed of the river is perfectly dry above 
the mouth of the tributary, and again below the head of the canal. If the 
tributary is reliable, as has been noted, and as is in nearly all cases the fact, the 
canal will enjoy a perennial flow ; provided, of course, that its right to the 
water is well established. These canals, fed in fact by small streams rather 
than the larger rivers, are of necessity themselves small. They are cheaply 
built, cheaply maintained, are not burdened with debts, are owned by those 
who use them, and, together with similar instances along the North Platte, con- 
stitute on the whole about as satisfactory examples of well directed and firmly 
established irrigation enterprises as the state can furnish. 

The Frenchman river, which flows into the Republican at Culbertson, has 
some characteristics in common with the Loup. Its flow is steady, its banks 
low, and, as may be expected where such conditions appear, the soil of the area 
which drains into it is readily permeable. Canals have already been built which 
enjoy a copious perennial flow from this stream, but these, when used to their 
full capacity, and to the full extent of the appropriation claimed by them, will 
allow none but flood waters to pass, or to remain available for future enter- 



* Particnlarly those of the Experiment Station, not yet pabUshed, and of Yoonger Bros, at 
Geneva. 
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prises. Thus it seems that further construction of canals heading in this 
stream should not be encouraged at this time, and if a more complete exami- 
nation of the stream and of the conditions along it than that upon which this 
paragraph is based goes to yerify and establish the conclusions here expressed, 
the filing of additional appropriations of water from this stream should not 
be permitted. There seems tb be no law now on our statutes which would pre^ 
Y6nt or even discourage seriously such over-appropriation of the waters of 
streams. 

The area under ditch in the Frenchman and Republican valleys, estimated 
partly from personal investigation and interviews on the ground, and partly 
from written replies to inquiries sent out by the Experiment Station, is a little 
in excess of 60,000 acres. This estimate doesnot take account of some 30,000 
acres which is really under ditch, but the ditch is dry, flumes blown down, and 
it is probable that it will not be used for another season at least. 

The information concerning acres actually irrigated is not complete enough 
to constitute a basis for a reliable estimate, but the number falls far short of 
the number of acres under ditch. It is believed that the amount of land under 
ditch in these valleys will not be greatly increased. Some projects that have 
in contemplation the storage of flood waters are under consideration, and 
seem to have some merit, so that through them may come some increase of 
area which may be irrigated. The chief and proper trend of the further devel- 
opment in this section will be toward the utilization, to the fullest extent, of 
the canals already built, and toward the construction of individual plants de- 
signed to raise ground water to the surface. 

SOUTH PLATTE AND PLATTE RIVERS. 

Our knowledge of the South Platte river is of an extremely general nature. 
We know that the summer flow, except the flood which passes in the late spring 
and early summer, is nearly or quite all appropriated by the irrigators in Colo- 
rado. There is, and has been, and perhaps will continue to be, more or less 
said of underflow in the bed of the Platte. Nothing has appeared so far which 
can be S8id to demonstrate the existence of such an underflow, and I think we 
may say that all of those best qualified to know and to judge concerning the 
matter are very skeptical as to its existence in a form or to an extent even 
nearly approaching that to which has been assumed. 

What is known of the main Platte is of much the same character. The late 
summer or dry weather flow cannot be counted on to furnish an extensive sup- 
ply. Canals of capacity sufilcient to utilize the entire amount of dry years are 
already constructed. As noted in Table L, the bed of the river at Columbus 
was perfectly dry, even at depth of more than three feet in the sand, so that 
the first sentence of this paragraph refers to the stream further up, and nearer 
to the confluence of the North and South Plattes, and where at least a small 
amount of water can be seen during the whole of even such dry seasons as the 
one just passed. 

The flood volume of the Platte river is Immense. The time of occurrence is 
about the same each year, the highest stage of the water being noted in Mayor 
June, usually the latter. There is plenty of water until well along into July.. 
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After that there may or may not be water for irrigation in Nebraska. The reg- 
al arity in time of occurrence of the Platte river floods is explained by the fact 
that these floods are caused by the melting of snow in the mountains of Colo- 
rado and Wyoming. 

With the conditions as stated, and with the additional fact in view that the 
Platte yalley is wide, and that many of the adjoining table-lands are low, it 
stands to reason that this great volume of flood water should not be allowed 
to pass, but should in large part be diverted to supplement the insufficient rain- 
fall of the part of western Nebraska which it traverses. This point is only sug- 
gested here, and a more detailed consideration is taken up in the pages beyond. 

OTHEB STREAMS. 

The Elkhorn river and the Niobrara, while of size and volume sufficient to 
claim extended notice in this connection, have not as yet been studied by the 
writer, and therefore will not be treated. It will be noted, however, that a 
gaging of the Elkhorn was made near its mouth (see Table I.)* and that gag^ 
lugs made shortly afterwards by City Engineer Kosewater, of Omaha, agree 
fairly well with this. 

FLOOD WATER AND STORAQE. 

The preceding discussion has been confined almost wholly to the consider- 
ation of the development that is possible from the perennial flow of streams. 
There are other sources of supply for irrigation. One of the most hopeful, and 
at the same time the most perplexing of these, so far as its utilization is con- 
cerned, is the flood waters of the rivers and creeks, and even draws or ravines. 

In seeking to discover some method by which the water of floods may be 
saved or secured for irrigation, that of storage in reservoirs is the one which 
usually comes first to mind, and is the one to which most thought and discus- 
sion has been given. 

In the states next to us on the west, more thoroughly and undeniably arid 
than our own, this problem of storage is one that forces itself upon irrigators. 
In those states deep wide caflons are found, which narrow within rock walls, 
and whose beds are of rock, and near to which are cheap, durable, and effective 
materials for works and structures. Even under these favorable conditions 
the problem is a perplexing one. How much more perplexing, almost hopeless, 
must it appear to us. Our best reservoir sites are comparatively shallow and 
of limited area, and the soil is known to be readily permeable. 

In the instance of a reservoir which was constructed near the North Platte 
river, it was observed that when it was first filled with water, the level of the 
water was lowered by seepage the first two feet in ten days, the next two feet in 
from fifteen to eighteen days, and so on at gradually decreasing rate. The de- 
pressions in the low land between the river and the system of reservoirs to which 
this one belongs are often flooded with water which rise up out of the soil, and 
is believed to have seeped through the soil from where it was stored. Consider- 
able losses are still experienced in this manner from these reservoirs, but they 
are becoming yearly less and less, and those in charge believe that the water 
will in time be effectually conserved. 
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Last AngiiBt, with the co-operation of the canal officials, a series of measure- 
ments was made of the flow of the Cnlbertson canal, with a yiewof determining 
as accurately as possible the losses by seepage and evaporation. The construc- 
tion of this canal has extended over a period of four years, so that portions of 
it may be said to be "old ditch," and other portions " new ditch. It was found 
that the losses in the upper or older stretches of the canal were quite moderate 
in amount, but that in the lower or newer stretches they were excessive. One- 
half of the whole amount of water entering the lowest eight miles was lost in 
its passage through that distance. Water had been turned for the first time 
into this portion of the canal about three months previously. 

Some small reservoirs which have been constructed for use in connection with 
windmill pumping, and whose beds have been theroughly puddled by cattle 
tramping through them, or by other means, are stated by their enthusiastic 
owners to hold water as well as cemeted cisterns. 

Buffallo wallows, having been well puddled in times past, hold water quite 
well, even in the midst of sandy soil. 

Thus it seems that by puddling the bed of a reservoir it maybe made at once 
nearly impervious ; but as it would be impracticable to treat large areas thor- 
oughly in this way at reasonable expense, the process is suited only to reser- 
voirs of area not exceeding only a few acres. In the case of those of greater 
area, we must depend upon the slow and even somewhat doubtful process of a 
natural soaking and silting up the bed and sides. 

The rather discouraging light in which the subject of storage in ponds, lakes, 
or reservoirs, presents itself causes us to turn in another direction as we seek 
to prevent the flood waters from passing by unnsed. In the development of 
one of the most attractive projects now under consideration in the state, it is 
proposed to place entire dependence upon flood water, which is available in 
great quantity and is practically all that is available. It is proposed to 
prepare the subsoil of the fields to receive the excess of water which 
can be furnished at flood period, and to hold it there until it is needed* 
and drawn up by the crops in the dry part of the growing season. The re- 
corded experience of many years in many countries goes to show that a 
properly prepared subsoil is efficient as a conserver of moisture, and, as pre- 
viously noted, the results of experiments already made encourage the belief 
that Nebraska soil will prove to be exceptionally efficient in this way. 

It might be said that a difficulty is suggested in this connection, arising from 
the fact that in nearly all Nebraska streams the floods are caused directly by 
and follow immediately after the rains, which wet the surface so thoroughly 
that water applied for irrigation will not be absorbed at all readily. It may 
be confidently predicted, however, that if the soil and subsoil are prepared prop- 
erly enough will go down, either directly from the rains at the time of their 
occurrence, or from the water conveyed to the land from the streams, to tide 
over the dry season. 

It is to be noted that if the subsoil all over a watershed were loosened, and 
the whole soil made porous to a considerable depth, that the flood discharge of 
the stream would be lessened materially, and for storms of ordinary duration 
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and intensity might practically disappear. We may therefore consider that 
subsoil cultivation, even without a canal or any system of irrigation, does in 
effect provide to some extent a means for the utilization of the flood volume 
of streams. 

It is to be noted also that the farmer on the higher portions of a watershed, 
as well as the one in the valley, may by subsoiling secure the benefit of a part 
of what might otherwise pass away in the flood of a stream. 

In concluding under the head of *' Flow of Streams" it may be stated that 
investigations under the direction of the Experiment Station are still in pro. 
gress. The irrigation branch of the United States geological survey is co-oper- 
ating quite extensively in the work, and has placed gage rods in a number of 
the rivers, where daily readings of the height of the water surface are taken 
and reported by local observers. The Experiment Station makes frequent 
measurements of the volume of flow at these points, so that at the end of a 
year the record of these measurements and of the river height throughout the 
year will constitute data from which a very satisfactory estimate can be made 
of the whole amount of water discharged by the stream at any one time^ or 
during the whole year. 

THE UNDERaROUND WATER SUPPLY. 

As to the amount of the underground water supply it is difficult or im- 
possible to predict or estimate at this time. Some idea of it in any particular 
locality or on a given watershed might be gained if complete records existed 
of the rain fall on the watershed and of the flow of the stream which drains it. 
These records, extending over a year or two at least, would furnish data from 
which might be estimated the proportion of the rainfall which ran off on the 
surface and was immediately carried away by the stream, and of the propor- 
tion which sunk into the ground to be carried by subterranean paths or 
channels to the stream, there appearing as springs to augment the flow. This 
latter proportion would be that which under favorable circumstances might 
be lifted to the surface at different points, and used for irrigation. 

Even after having progressed thus far with the investigation, the question 
would still remain to be answered as to just at what points it may be ex- 
pected that this underground water will be found in abundance. In some dis. 
tricts, that is, on some watersheds, its distribution may be quite uniform, so 
that a well sunk at almost any point would give about the same yield as if 
sunk at any other point. This is the case in regard to the *' sheet water" 
about which so much has been said. It is probable, or more than probable 
however, that "sheet water," as thus defined or understood, does not exist 
beneath all points at which such existence has been assumed and discussed. 

On other drainage areas the underground waters may traverse a sort of 
channel. Actual subterranean rivers of great volume are not unknown. So 
we may have channels varying in character from the river with open and un- 
impeded flow to the sheet water with steady but nearly or quite imperceptible 
velocity of flow toward the stream which drains the area. 

Water may also be found filling the voids in sand and gravel in underground 
basins whose bottoms and sides are formed by impermeable strata. 
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Now» an DOted in the first paragraph under this head, we hare not the ree- 
ords that wonid be necessary to form an idea or estimate as to the total 
amount of the sabsurfaoe water; even if we knew the total amount it would 
still remain to determine where it could be found, the rate at which it would 
yield, whether the rate would be practically uniform or variable, and to what 
extent wells could be multiplied on any giyen area without affecting the flow 
of those first put down. 

Irrigation by pumping from well has not yet been practiced to any great ex. 
tent in Nebraska. It is almost certain, however, that within the next few y ears 
nearly every farmer in the western and middle part of the state, where condi- 
tions are at all favorable, wiU have from two to fifteen acres under irrigation 
by this method. Believing this, it is proposed by the Experiment Station to 
make such investigations as are practicable, and to secure all the information 
obtainable on the subject of the underground water supply of Nebraska and 
irrigation from wells, and to present the results in the next number of this 
series of bulletins. 

LIST OF IBBIGATION LTTERATURB. 

The following is a brief and somewhat incomplete list of the books, pamph- 
lets, and periodicals in the English language which treat of irrigation and 
which may be consulted in the libraries of the Experiment Station, and the 
Departments of Agriculture and Civil Eugineering in the University: 

Irrigation Canals and Other Irrigation Works, by P. J. Flynn, C. E. 

Manual of Irrigation Engineering, by Herbert M. Wilson, C. E. 

The Irrigation Works of India, by Robert B. Buckley. 

Italian Irrigation, by Capt. Baird Smith. 

Irrigation in Egypt, by W. Willcocks, M. I. C. E. 

Irrigation for Farm, Garden, and Orchard, by Henry Stewart. 

The Law of Irrigation, by Clesson S. Kinney. 

Year-Book of American Society of Irrigation Engineers. 

Reports of the United States Geological Survey. 

Reports of the Bureau of Irrigation Inquiry, Department of Agriculture. 

Biennial Reports of the State Engineers of Colorado, Wyoming, and Califor 

nia. 

Bulletins of Agricultural Colleges and Experiment Stations of South Dakota, 
Colorado, Wyoming, Utah, Nebraska, and other states. 

Reports of proceedings of the several National and Interstate Irrigation 
Congress. 

Report of the Nebraska Irrigation Commission to the Third National Irriga- 
tion Congress, by Charles P. Ross, Chairman. 

Irrigation Age, File and current numbers. 

Western American, Current numbers. 

Irrigfttion Farmer. Current numbers. 

Irrigation: Its History, Methods, and Results. Issued by the Passenger 
Department of the Union Pacific Railway. 

Much valuable information is often found in trade publications, especially in 
the catalogues of pump and windmill manufacturers. 
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ANALYSIS OF GRASSES. 

The editor of this volume sent to the U. S. department at Washington, specif 
mens of Nebraska " Buffalo grasses/'gathered in mid-winter, asking analysis. 
The following correspondence explains: 

U. S. Department of AaiucuLTUBB, 

Office of the Secretary, 

Washington, D. C, March 22, 1895. 

Gov, R. W, Furnas, Brownville, Nobraska: 

My Dear Governor:— I append hereunto analysis of the so-called buffalo- 
grass, botanically known as Amhopogon acopariaa 

Moisture 6.84 percent. 

Ether Extract 1.83 " 

Ash 14.26 

Fiber 28.15 

Nitrogen 0.42 

Albuminoids 2.63 

I send you also the analysis of little blue stem, Kentucky blue grass and ab 
sike clover. From the above you will perceive that the buffalo grass which you 
forwarded is not very rich in nutriment. 

We hope, at an early day, to receive grass seed from the Argentine Republic 
which may prove of great value to stock-raisers in the United States. When 
it arrives, I shall be pleased to forward some to you for experimentation. 

Yours truly, 
J. Sterling Morton, 
Secretarj. 

liittle Blue IStem, Andropogon scoparius. 



analysis. 



Airy Dry Watery Free 
Substance. Substance. 



Water 5.13 

Ash 5.08 5.35 

Ether extract 2.26 2.38 

Crude fiber 32.63 34.39 

Crude protein 4.56 4.81 

Nitro-free extract 50.34 53.06 

Total nitrogen 73 .77 

Albuminoid nitrogen 71 .75 

KENTUCKY BLUE GRASS. 

Total nitrogen 1.23 1.33 

Albuminoid nitrogen 1.23 1.33 

ALSIKE CLOVER. 

Total nitrogen 2.02 2.18 

Albuminoid nitrogen 1.32 1.42 
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ANALYSES NEBRASKA LOESS SOIL. 
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When Professor Whitney visited Nebraska in 1894 his attention was called 
to what we in this state know more familiarly as the " Bluff Lands/' or 
"Loess Deposits," abounding along the Missouri river, and characterized for 
its fine fruit-producing properties. The writer furnished Professor Whitney 
with soil samples from the surface to thirty feet below. The following is his 

report and analyses : 

Secretary Nebraska State Board Agriculture. 

United States Department of Agriculture, > 
Washington, D. C, January 8, 1895. ) 

Governor Robert W. Furnas, Brown villey Neb.: 

Dear Sir— I send you by express to-day a box containing six cards with the 
bottles of the different grades of gravel, sand, silt, and clay of the loess soils 
you sent me sometime ago. I have made a photograph of these, and Secretary 
Morton will have a set of these photographs with him when he goes to Lincoln 
to attend the meeting of the Board of Agriculture. 

In the set of photographs the secretary will take with him you will find an illus- 
tration of the texture of the wheat and grass lands of our eastern states, and 
you will see that in them the clay is the most characteristic constituent. The 
characteristic feature of the loess soils of Nebraska, Kansas, and Illinois, of 
which latter state I have examined a good many samples, is that they contain 
a very large proportion of silt. The relation of these soils to moisture and the 
amount of moisture they maintain for the crops seem to depend upon the 
amount of silt they contain rather than upon the percentage of clay, as in our 
eastern soils. My experience has been that these soils, which depend upon the 
amount of silt rather than upon the amount of clay for theirrelation to moist- 
ure, require more care in their cultivation and cropping, and do not stand such 
hard farming as our strong clay soils. When they deteriorate it appears to 
be much more difficult to improve them than to improve the strong clay soils. 
The reason for this is probably due to the fact that the grains of silt, which 
determine the relation of the soil to mosture, are relatively so much larger 
than the grains of clay, that when they once become disarranged through in* 
judicious methods of cultivation or cropping, it is more difficult to rearrange 
them again and to bring the land back into a healthful state. If the soils be- 
come too close and too retentive of moisture, it is difficult to make them more 
porous, and we have many acres of abandoned fields in Maryland lying out in 
what is called " white oak lands" which have been ruined by injudicious meth- 
ods of cultivation. They are very different in texture from our ordinary wheat 
lands, and yet they have been treated just the same. I fear that you in the 
West will have trouble in maintaining the fertility of these silt soils, for they 
will require very careful treatment and will not stand the hard farming that 
the heavy clay soils in the East can stand with impunity. Of course this opin- 
ion is based largely upon the experience of your farmers, and your country is 
too young to have given any reliable data in regard to the endurance of these 
silt soils under ordinary conditions of cultivation and cropping. 

You will see from the table of the mechanical analyses that the surface of 
your loess soils to a depth of two feet has a considerable amount (19.32 per 



386 



NEBRASKA STATE BOARD OP AGRICULTURE. 



cent) of clay and only 40 per cent of silt, and at a depth of from two to seven 
feet the material has almost the same composition. Below that depth the 
amount of silt increases and the amount of clay falls to ten per cent, resem- 
bling many samples which I have examined of the loess soils of Illinois. You 
are fortunate in that your surface soil has as much as 19 per cent of clay and 
only 40 per cent of silt, as this amount of clay should make the soil much more 
durable than one of the samples of a lower depth. 

Very truly yours, 

Milton Whitney, 
Chief of Di vision . 



MECHANICAL ANALYSES OF SUBSOILS-LOEfcS. 







z 






Q 


















U >• H 


• 




< 




• 


H 




• 








Kti ^ 


C H 


• 

•< 

n 


m 


^m 


K 


SB 




J 








D Q A< 

^ CD 


HOAKI 
MATT 


s 






H 

M 


EBY F 
BAND. 


• 

n3 


S 


• 




NEMAHA CO., 
NEBRASKA. 


s 


O 


o 


s 


s 


b. 


► 


eo 


fc 


o 


NO. 






























2-1 


1-.5 


.5-.B5 


.25-.1 


.1-.05 


.05-.01 


.01-. 005 


.005-.0001 










mm. 


mm. 


mm. 


mm. 


mm. 


mm. 
Pr ct. 


mm. 


mm. 




Prct. 


Prct. 


Prct. 


Prct. 


Prct. 


Prct. 


Prct. 


Per cent. 


Per cent. 


1712 


Depth, 0-2 feet.... 


5.86 


8.89 


0.00 


0.00 


Trace 


0.42 


25.92 


40.98 


8.70 


19.32 


1718 


Depth, 2-7 feet.... 


7.60 


2.54 


0.00 


0.00 


0.00 


0.60 


26.32 


40.82 


3.65 


17.64 


1714 


Depth. 7-12 feet... 


4.38 


4.72 


0.00 


0.00 


0.00 


0.12 


28.70 


49.30 


2.33 


10.80 


1715 


Depth, 12-17 feet... 


3.82 


4.54 


0.00 


0.00 


0.00 


0.10 


25.83 


54.47 


2.53 


9.49 


1716 


Depth, 17-22 feet... 


4.12 


2.18 


0.00 


000 


0.00 


Trace 


23.5>2 


56.67 


2.31 


10.35 


1717 


Depth, 22-30 feet... 


6.40 


4.06 


0.00 


0.00 


O.OO 


Trace 


23.14 


54.81 


2.46 


9.45 



WATER, ITS USES AND ADAPTATIONS, AGRICULTURALLY SPEAKING- 



It will be remembered that during a portion of the year 1 894 Prof. Milton 
Whitney, Chief of the Division of Soils, United States Department of Agricul. 
ture, by direction of Secretary Morton, made a tour of the country investigat- 
ing soils. Among the important districts visited were Nebraska and Kansas. 
His report to the secretary of agriculture treats so pointedly as to the effects 
and utilization of water applied to the soil that I here insert below excerpts. 

Secretary Nebraska State Board of Agriculture. 

United States Department of Agriculture, ) 
W^ASHiNGTON, D. C, January 9, 1895. ) 

The Honorable, the Secretary of Agriculture: 

giR_I desire to give you a summary of the resultsof my observations on the 
Boils of Nebraska, Kansas, and Colorado, resulting from my trip last fall, as I 
believe it may be interesting for you to have this on the occasion of your visit 
to the Nebraska State Board of Agriculture. 

This investigation naturally resolves itself into two lines: the study of the 
climatic conditions and the study of the soils. I have collected a large amount 
of material, consisting of probably three hundred samples of soil from all 
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over these states, and it will take a long time to work up this material. 
Enough has been done, however, to show that the soils are, in their chemical 
composition and in their physical structure and properties, such as to make 
them extremely fertile if only the supply and distribution o? moisture in the 
soil is adequate for the needs of the cropsj. In some parts of this region, 
doubtless, the natural supply of water through rains is wholly inadequate to 
the needs of plants, for there are many localities where the records for the past 
two years have shown that the totel rainfall does not exceed six to ten inches 
per annum. With so little rainfall as this it is scarcely possible that any sys- 
tem of cultivation would make this sufficient for crop production. In most of 
the region, however, including central and western Kansas, the annual rain- 
fall amounts to twenty inches, rarely falling to less than fifteen inches, and 
occasionally rising to twenty-five inches. It is generally considered that 
twenty inches of well-distributed rainfall in Kansas will make an abundant 
crop of wheat or corn. 

I would call your attention to the very striking fact that in the eastern 
United States, that is in Pennsylvania and New York, where the annual rain- 
fall is about forty inches, there has never been a season within the period over 
which reliable records have been kept, even in the most disastrous crop yearsi 
when the annual rainfall has been as little as twenty inches. One very inter- 
esting thing is the difference in the distribution of the rainfall in these two lo- 
calities. In the humid portion of eastern United States, with an annual rain- 
fall of forty inches, about forty-eight per cent falls during the autumn and 
winter, while on the plains only about twenty-five per cent of the annual pre- 
cipitation occurs during that period, and seventy-five per cent of the total 
annual rainfall in central western Kansas and Nebraska falls during the grow- 
ing season of the spring and summer months. 

Statistics of the measurements of streains show that in the humid portion 
of the United States, with an annual precipitation of forty inches, fifty per 
cent of this, or twenty inches, flows off over the surface of the ground or per" 
colates down through the soil and runs off through the streams and rivers 
into the ocean. On the average, therefore, only fifty per cent of the rainfall, or 
twenty inches, is really available to plants as this is the total amount which 
evaporates from the surface or is used by plants. In central and western Kan" 
sas, with an annual rainfall of twenty inches, only ten per cent of this, or two 
inches, flows off into streams, andthe remaining eighteen inches, of which the 
greater portion falls during the spring and summer, evaporates from the soil 
or is used by plants. 

It thus appears that in the humid portion of the United States they have 
about twenty inches of available annual precipitation against eighteen inches 
on the plains of western Kansas. It seems to me that this must account for 
the otherwise anomalous fact that with an annual rainfall of twenty inches 
they secure as large a crop of wheat or corn as is obtained in eastern United 
States with an annual rainfall of forty inches. 

While it has been shown that fifty per cent, or twenty inches, of the annual 
rainfall in the humid portion of the United States flows off into streams and is 
Q. no direct benefit to crops, still it is an indirect benefit in making the remain- 
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ing twenty inches more available, for it increases the amount of moisture in 
the soil for the time being notwithstanding the fact that apart of this store of 
moisture is not destined to be used by plants. The excess percolates down so 
slowly that it increases the moisture content of the soil, and plants can absorb 
their necessary supply more readily than if there were less moisture in the soil. 

There is this unfavorable condition, however, which must in part counter- 
balance the excessive precipitation in the humid portion of the United States. 
Water descends very slowly into a perfectly dry soil or subsoil. Rain fnay fall 
for a number of days on to a perfectly dry pile of sand or a pile of dry manure 
and not wet the mass more than two or three inches in depth. If this same 
rain were to fall on a moist sand pile or manure pile it would quickly diffuse 
into the whole mass. When rain falls on the moist soil of the Eastern states 
it is liable to be drawn down to such a depth that when a sharp period of 
drouth occurs it cannot be drawn up again with sufficient rapidity to supply 
the needs of the crops. 

In my investigationsonmy trip last fall, and from information obtained from 
farmers and well-diggers, I could see no evidence that the rain ever penetrated 
much of the soils of the plains to any considerable depth. In the eastern 
United States the soil and subsoil are continuously moist down to water bear- 
ing sands and gravels which we call the ^* water-table." I could find noevidence 
on the plains of western Kansas and Nebraska, except possibly in the sand 
hills of Garden City, of a continuously wet subsoil down to the water bearing 
sands and gravel, but on the contrary from all I could see and from all I coulp 
hear the rain which is absorbed does not descend to any considerable depth but 
is practically contained within close proximity to the surface of the land. 
There is therefore no danger or loss through underdrainage as there is in the 
East. You are perfectly certain that when the rain falls and is absorbed by the 
soil that it is trapped, that it can not escape except through evaporation from 
the surface or by being used up by plants. The whole amount of annual rainfall 
is thus held within the reach of the roots of plants. It becomes a problem, there- 
fore, to conserve this moisture and prevent its excessive evaporation from ttie 
surface of the soil. If you could, immediately after a rain has fallen, cover the 
surface with a mulch so as to prevent all evoporation from the surface, the 
amount of moisture would unquestionably be enough at all times for the needs 
of your crops. The whole object of cultivation, of plowing, harrowing, hoeing» 
is to open the soil so as to allow it to absorb the rainfall readily, rapidly, and 
completely, and then to stir the surface and dry off the superficial depth of the 
surface of the ground, checking evaporation and conserving the moisture for 
the use of the crops. Unfortunately our methods of cultivation are exceedingly 
crude. They havenot been improved except in the mechanical structure of the 
plows and other implements since the old Roman times. I am firmly convinced 
that before very long our whole art of cultivation will be very materially 
changed. 

The limits of this letter do not permit me to enlarge upon the effects of the 
sudden and severe droughts and of the hot winds which are so disastrous in 
Kansas and Nebraska. In Part II. of the Annual Report, I have discussed 
these matters somewhat fully, and have suggested that we may in time be able 
to protect our crops from excessive evaporation of moisture during those 
periods. 

I trust, Mr. Secretary, that this summary of our results and conclusions in 
regard to the physical conditions prevailing on the great plains may be of in- 
terest to you and may suggest lines of thought to be presented to the farmers 
at the meeting of the Board of Agriculture, which you are about to attend. I 
trust that you will have a pleasant and profitable trip. 

Respectfully, 

Milton Whitney, 

Chief of Division. 



